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PREFACE  TO  THE  FOURTH  EDITION. 


I 


It  is  with  much  satisfaction  that  Dr.  Rockwell  offers  to  the  profession 
a  fourth  revised  edition  of  this  work.  When,  with  (he  Utc  Dr.  George 
M.  Beard,  he  first  sent  i[  forth  upon  its  mission,  a  pioneer  in  a  neg- 
lected and  perhaps  cicspiscd  dcpartiucnt  of  medicine,  it  was,  t^oth  on 
tbe  part  of  authors  and  publisher,  with  some  misgivings  as  Co  its  suc- 
cess, mule  the  measure  of  its  merits  3s  3.  guide  in  the  department  oC 
which  it  treats  may  fall  far  below  die  gcnerout  reception  accorded  to 
il,  both  at  home  and  abroad,  the  fact  that  each  successive  edition  has 
been  exhausted  more  rapidly  than  its  predecessor,  notwithstanding  the 
widening  literature  of  the  subjecl,  affords  ample  encouragement  for 
farther  revision. 

The  chapter  on  Franklinic  Electricity  has  been  entirety  rewritten. 
This  was  rendered  necesiary  by  the  many  improvements  in  apparatus 
gad  appliances,  and  its  great  value  as  an  adjunct  or  supplement  to 
dyoaniic  electricity.  Experience  has  demonstrated,  aUo,  iliai  in  animi- 
ber  of  pathological  conditions  it  is  even  superior  to  Uic  Mhcr  forms  of 
electricity.  It  should  not,  however,  be  forgotten  that  Franklinic  Elcc- 
bieity  has  in  general  a  narrower  range  of  usefulness  than  dynamic,  and 
that  in  the  study  of  eleciro-therapcuties  the  latter  should  precede  the 
foTTOer.  Dut  perhaps  the  most  important  of  the  new  matter  that  has 
been  inliodaccd  relates  to  ihc  etiwrience  of  the  author  in  the  treat- 
ment of  Extra- Uterine  Pregnancy. 

Fonoerly,  as  is  well  known,  these  cases  resulted  either  in  immediate 
death,  through  rupture  of  the  distended  tube,  or  in  protracted  suffering, 
with  frequently  a  faul  ending,  through  the  efforts  of  nature  to  rid  itself 
of  tiK  fecial  mass.  'Die  only  other  alternative  was  the  knife,  with  its 
attendant  daocen.  By  the  method  described,  however,  and  used  with 
Mcb  complete  success  in  every  instance,  this  abnormality  of  pr^nancy 
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nsed  not  in  the  future  be  regarcled  as  such  a  dreaded  complication  as 
,  it  has  been  in  the  past. 

The  operation  is  simple  in  its  details  and  certain  in  its  results ;  is  at- 
tended  with  but  comparatively  little  suffering  or  danger  to  the  mother, 
and  cannot  but  commend  itself  to  the  profession  everywhere. 

Extra-Uterine  Pregnancy  is  doubtless  more  frequent  than  is  generally 
supposed,  and  because  of  the  difficulty  of  an  early  diagnosis,  death  fre- 
quently occurs  without  any  previous  knowledge  of  the  existing  condi- 
tion of  affairs.  It  behooves,  therefore,  every  practitioner  to  be  on  the 
alert  for  this  condition  in  its  earlier  stages,  when  this  method  of  treat- 
ment is  so  elGcacious. 

A.  D.  ROCKWELL, 
46  East  Thirty-first  Street,  New  York. 
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In  issuing  a  third  edition  of  this  work  I  have  endeavored  to  make 
such  additions  as  seemed  necessary,  and  at  the  same  time  avoid  an 
increase  in  size.  This  has  been  accomplished  by  condensing  wherever 
possible,  and  omitting  portions  here  and  there  which  have  served  their 
puri'ose  and  are  no  longer  of  value.  Two  new  chapters  on  the  Sequela; 
of  Acute  Diseases  and  on  Exophthalmic  Goitre,  respectively,  have  been 
inserted,  while  several  pages  in  the  discussion  of  Electro-diagnosis  have 
been  omitted,  and  the  space  occupied  by  later  and  more  exact  infor- 
mation. The  chapter  on  Diseases  of  Women  has  been  revised,  and 
the  clinical  additions  will  be  found  interesting  and  suggestive,  while  in 
the  discussion  of  Atidwifery  the  complication  of  Extra-Uterine  Preg- 
nancy is  fully  considered. 

These,  together  with  many  other  changes  and  brief  additions 
throughout  the  work,  have,  it  is  believed,  materially  enhanced  its 
practical  value. 

The  position  of  electricity  in  the  front  rank  of  sedatives  and  tonics, 
and  the  pre-eminent  value  of  the  methods  of  general  faradization  and 
central  galvanization,  as  means  of  obtaining  the  full  measure  of  these 
effects  (claims  in  regard  to  which  the  authors  of  this  work  once  stood 
alone),  have  now  been  so  long  confirmed  by  expert  observation  in  this 
country  and  Germany  that  extensive  demonstration  of  these  propo- 
sitions by  cases  is  less  needed  than  formerly. 

In  regard  to  the  theory  of  Dr.  Thomas  W.  Poole,  of  Lindsay, 
Canada,  that  electricity  is  essentially  a  paralyzing  agent,  and  that  its 
sedative  and  tonic  effects  are  due  to  its  paralyzing  power,  this  may  be 
said  :  That,  granting  for  a  moment  the  full  claim,  it  yet  remains,  that 
practically,  we  do  obtain  from  the  use  of  electricity  sedative  and  tonic 
effects  similar  to  those  which  we  obtain  from  a  vast  number  of  other 
remedial  agencies.     Allowing  that  these  effects  are  resultants  of  a 
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paralyeing  influence  it  is  none  tlie  less  jusiifiable,  on  scientific  and 
liracticat  gioiinds,  to  use  the  leruis  sedative  and  tonic 

The  final  rationale  of  no  work  or  Temedial  force  of  any  kind  is  com- 
pletely known  to  science,  and,  for  practical  uses,  it  is  not  necessary 
that  it  should  be  ;  wc,  perhaps,  knovr  as  mucli  of  the  rationale  of  clec 
tridtjr  as  of  any  agent  ihni  we  use  for  the  cure  of  disease. 

The  more  thoroitghly  odc  studies  elcclro-lbcrapcutics  in  all  its  re- 
lations, medical  and  surgical,  itie  clenrer  it  becomes  that  the  real 
scientific  basis  for  the  use  of  electricity  in  medicine  and  su:;gcry  is 
found  in  elcclro-pliysics  more  than  in  electro-iiiiyiiology  ;  and  for  that 
reason  it  did  not  jiccni  vrisc  10  very  much  abbreviate  (he  portion  of 
this  work  allotted  to  that  deparinient.  The  rationale  of  general  fara- 
di/a(ion  and  central  galvanization,  for  example,  can  only  be  under- 
stood by  those  who  have  gTas[>cd  ihc  elementary  principles  of  electro- 
physics,  the  laws  of  resistance  and  condtictibility,  and,  above  all,  (he 
law  of  Ohm,  to  which  wo  have  assi^cd  a  siJccial  chapter.  'ITiose  who 
have  been  once  wel!  grounded  tn  ihete  laws  of  electro-phyucs  find  that 
the  various  special  |)rohicnjs  that  arise,  whether  of  a  theoretical  or 
practical  chacacter,  very  quickly  resolve  tlicnisclvcs. 

Kow  that  electricity  has  become  popular  in  medicine,  there  is,  in 
some  i|uaiterK,  a  (empiaiion  to  overdo  the  application,  not  only  in 
sircngdi  but  in  length  and  frequency ;  to  treat  all  cases  alike  by  roii- 
linCi  mechanical  applications,  regardless  citlier  of  Ihe  disease  or  the 
idiosyncrasies  of  the  patient ;  hence,  in  cases  not  a  few,  come  results 
either  negatively  or  temporarily  injurious,  wilh  disappoinlnient  on  all 
sides. 

The  dosage  of  electricity  is  a  special  study  of  llie  greatest  practical 
importance  ;  the  difference  in  result  between  a  very  gentle  and  short 
application  and  a  very  strong  and  ])rotractcd  one  being,  in  some  cases, 
all  the  diffeicDCc  between  ag^rccablc  success  and  painful  failure. 

There  arc  persons  who  must  be  treated  not  only  mildly  but  at  long 
intervals,  and  ibeic  arc  persons  with,  perhaps,  the  same  maladies  that 
can  bear  with  advantage  powerful  and  frequent  applications;  to  dis- 
tinguish between  these  classes  and  the  various  gradations  that  lie  be- 
tween tlie  extremes  of  tolerance  and  of  susceptibility  is  the  first  duty, 
and.  oftentimes,  the  hardest  dtudy  of  hiui  who  makes  much  use  of 
electricity  in  oicdicioe. 
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A  rtv  weeks  after  the  publication  of  the  first  edition  oT  this  wotk,  in 
1S71,  we  were  informed  by  the  publishers  that  «  new  edition  wnuld  be 
called  for,  From  ihat  time  to  the  present  moment  much  force  bos 
been  expendcti  ou  the  thorough  revision  of  the  work  in  all  its  deparl- 
roexits.  A9  much  time  and  toil,  it  is  safe  to  say,  have  been  given  to  this 
edition  as  to  the  liisl  ;  and  the  work  as  it  now  sLtndft  rcprcscntii  onr 
acctimubie<l  and  thoroughly  sifted  experience  from  our  entrance  upon 
this  speci3.Ity,  as  well  as  a  full  and  exbausiive  ifeutnS  of  all  that  has 
been  accomplished  by  otlier  aiiihoricics  everywhere. 

Abont  one  year  ago,  while  this  edition  was  in  press,  we  amicably  dis- 
solved the  professional  asociation  tliat  had  existed  for  six  years,  aitd 
doting  wbicli  all  our  wriiiE^  dh  this  subject  bid  appeared.  This  dts- 
solatioa  of  our  business  relations  has  not  affected  the  present  work 
except  so  far  as  to  delay  Mniewtiat  its  publication. 

The  Kticcess  «f  the  hnt  edition  of  this  work  has  far  surpassed  our 
bighcsl  hopes ;  and  our  belief  is  that  it  may  have  done  sonietliing  to 
rai:tc  ihc  standard  of  clectro-clierapeuiics  m  well  as  10  popubrize  it 
Mote  Ibaa  a  year  since,  the  woik  was  translated  into  Gentian  by  Dr. 
Vater,  of  Prague,  who  has  confirmed  all  that  we  have  claimed  in  regard 
to  the  efficacy  of  general  electrization,  and  who  has  followed  up  the 
ttanstation  by  a  scries  of  elaborate  articles,  didactic  and  clinical,  on 
general  electrization  and  central  galvanizatioD  ia  the  AUjiemtine 
Wumr  Z^Uumg. 

The  use  of  general  faradization  as  a  constiiutionat  tonic  in  a 
wide  variety  of  affections  is  now  well  cslublishcd  and  llic  effects 
that  wc  have  claimed  for  it  have  been  conlirmcd  in  full  detail  by  com- 
petent observers  at  home  and  abroad.  This  method  of  using  electricity 
has  also  attained  a  wide  popularity,  and  iu  introduction  into  ihcrapcu- 
ItCH  may  be  said  to  have  uurkcd  a  radical  and  important  Advance. 

The  section  on  Electro-physics  ia  niudi  enlarged.  Observation  has 
convinced  US  that  the  one  great  defect  in  those  who  practi.ie  electro- 
therapeutics is  ignorance  of  the  phyncal  relaiioDS  of  cleciricity.     From 
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thk  loitrce  flow  ai  1e»t  half  ihe  blunders,  ditcoungeiDe 
foccen  that  notices  io  this  bnnch  k>  paiofall}-  expcricDCC     The  unda 
hXotj  tbcorf  oi  the  electrical  force  Urn  is  adopted  io  ibis  edition  is,  so 
tu  as  can  oow  be  seen,  ccmMitent  and  harmooiotu,  and  it  explains 
tMrtter  than  any  other  ihcoiy  the  varied  and  complex  pbeiiomena  ol 
electro- iihyuology  and  elertn>-therai)cutics. 

The  dicmisUy  of  the  batteries,  it  vriU  be  seen,  is  explained  in  full 
detail,  and  in  acconbnce  with  recent  chemical  facts  and  nomenclatorc. 

To  Ohin'j  Law,  at  once  m  ifni>ort»ni  and  so  difikiiU,  a  separate  and 
ipccial  chapter  has  been  assigned ;  and  no  cffott  has  been  spared  to 
make  it  clear  in  all  its  |>ractical  relations  to  all  trained  minds  who  will 
give  it  close  and  careful  attention. 

In  the  preparation  of  the  section  uq  Electro-phjrsics  we  have  been 
favored  with  the  advice  and  suggestions  of  a  number  of  our  ii>ost  dis- 
tinguished phjsiciits  and  mathcniaticiajii ;  and  especially  are  we  indebt- 
ed to  Prof.  Henry  T.  Kddy,  of  Cincinnati,  who  has  intcreated  himself  in 
the  aiienipi  here  made  to  put  the  most  recent  theoriet  and  facts  of 
electro-physics  in  a  shape  at  once  clear,  compact,  and  trustworthy. 

The  need  of  a  section  of  this  kind  has  been  most  urgent,  for  the 
trc;att<«s  on  the  physics  of  electricity  that  have  been  most  accessible 
are  either  far  behind  the  tinie  or  have  been  expressed  so  blindly 
■5  to  be  of  little  value  to  cleclFO-d>erapcutists.  Even  the  best  of  the 
more  leccut  writers  on  the  physics  of  electricity,  as  Heating  Jenkins, 
and  I-aiinier  Clarke,  have  not  adapted  their  works  to  the  wants  of  j 
who  use  electricity  in  therapeutics. 

Electro-physiology  is  largely  rewTitten  and  considerably  ent 
It  includes  a  large  number  of  our  own  cxpcrirucnls,  mostly  mode  dur 
log  Ihe  past  three  year^  a.t  well  as  a  compact  risoni^  of  all  the  more 
nccDt  Gludics  in  this  brandi  by  EurD|>ean  and  American  (^servers. 
The  general  relation  of  dcciro-pliysiology  to  electro-therapeutics  has 
been  brought  into  prominence  at  every  point 

The  method  of  eeafral  gah^anisati^n  that  we  have  systennatized  and 
introduced  to  the  profession  since  the  publication  of  Ihe  first  edition  is 
here  described  and  illustrated  in  full  detail.  The  great  practical 
advantages  of  this  mctliod  of  galvanization  over  localized  galvanization 
of  the  twrve-centrcs — and  in  many  cases  over  general  faradiMttioi* — are 
already  well  understood  by  many  of  our  leading  electro-therapeansts. 

TlicTC  ate  now  introduco<l  into  science,  six  methods  of  using  electri- 
city for  the  treatment  of  disease  :  localiaed  faradiintion  and  localized 
galvanisation,  general  fandization,  central  gatvanixalioo,  and,  in  eh'ctro. 
surgery,  electrolysis  and  galvano-caulcry. 
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Tn  the  chapter  on  Apparatus  we  have  cadcavorcd  to  represent  with 
fairness  and  inipaitiality  Ihc  best  wofl:aianship  and  the  most  recent 
improvements.  The  fxct  of  the  Jiiperioriry  of  eontiniioiis  over  separate- 
cotl  Faradic  machines  in  the  treatment  of  sensitive  patients  is  here  for 
the  £i^t  time  tntiught  out  and  emphasised. 

A  Dcnr  chapter  on  General  Suggestion*  has  been  addcfl,  in  which  the 
itterapt  has  been  made  to  answer  in  detail  the  various  practical  qtteriet 
that  to  annojr  the  beginner  in  eleclro-therapeutict 

In  the  section  on  Electro-surgery  the  principles  of  galvano-cautery, 
of  ordioarr  electrolysis,  and  oT  the  method  of  eleclrolyais  of  the  bnse 
have  been  deiccribed  and  illustrated,  and  in  the  clinical  portion?  all  varie- 
ties of  results  have  been  presented  Trom  a  very  large  experience  in  this 
departtneni,  so  that  one  may  learn  both  what  can  be  done  and  what 
cannot  Ik  done  by  electricity  in  surgical  diseases. 

In  the  clinical  part  of  electro-medicine  a  number  of  entirely  new 
chapter),  have  been  added,  and  all  of  the  chapters  have  been  recast. 
The  number  of  cases  has  been  increased  nearly  twofold,  the  failures 
and  successes  being  fairly  represented. 

Wc  may  call  esjiedal  attention  to  the  ctiapters  on  Diseases  c(  the 
Skin,  wherein,  besides  many  other  cases,  are  detailed  the  remarkable 
(csoltsof  central  galvanisation  in  chronic  ccEcma  and  pnirigo,  and  to 
Ihc  chapter  on  Dieeases  of  Children,  in  which  are  recorded  the  results 
of  ex|tenments  in  the  treatment  of  whooping-cough,  marasmus,  and  de- 
bility, and  also  the  fact  of  the  remarkable  tolerance  of  childhood  to 
electricity.  Since  the  ptibliration  of  the  first  edition  a  number  of  excel 
lent  work*  on  nervous  diseases  have  appeared,  and  for  that  reason,  as 
well  Si  for  lack  of  space,  the  systematic  remarks  on  certain  diseases 
baire,  in  this  edition,  been  mostly  omiilcd,  save  some  special  points 
wherein  our  vicwit  diHer  from  tliosc  generally  adopted. 

A1tho«igh  the  work  is  considerably  enlarged  yet  this  enlargement  is 
due  more  to  the  addition  of  new  matter  than  to  the  retention  of  old.  If 
there  are  any  who  object  lo  the  size  of  the  work,  who  seek  for  short 
and  ready  methods  to  the  science  and  art  of  electro-thcrapcuttcs,  who 
despise  and  deride  the  t)hyucal  ant!  physiological  relations  of  electricity, 
and  who  (tippose  that  he  who  has  held  two  sponges  on  a  patient  has 
compassed  the  whole  of  elcctiolog}',  wc  can  only  reply  tliat  it  a  not  for 
such  that  this  book  was  written,  and  wc  hope  that  nothing  we  may 
write  will  encourage  the  increase  of  physicians  of  that  character.  The 
id-al  of  ever)-  elearo -therapeutist — certainly  of  every  one  who  gives  the 
fubjeci  special  aitendon— should  he  to  become  an  elcctrulogisi,  that  is, 
lo  be  a  master  of  electricity  in  it»  physical  and  physiological  as  well  as 
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its  purely  diagnostic  and  therapeutic  relations  ;  for  all  such  this  edi 
tion  is  designed  to  be  a  work  of  exhaustive  reference.  Those,  how 
ever,  whose  aims  are  lower  will  here  find  the  purely  practical  and 
clinical  department  clearly  presented  by  a  large  variety  of  illustrations  of 
the  various  methods  of  application,  and  by  details  of  more  than  two 
hundred  cases,  including  every  type  of  medical  and  surgical  disease,  for 
which  electricity  by  any  metj^od  of  application  has  been  used  with  any 
encouraging  results. 

To  those  who,  since  the  first  edition  of  this  work  was  out  of  press, 
have  grown  weary  in  waiting  for  the  long^proinised  appearance  of  the 
second  edition,  we  may  express  the  hope  thai  they  will  find  in  tiie 
present  treatise  sufficient  evidences  of  original  experience  and  research 
to  ftiUy  account  for,  if  not  to  justify  the  annoying  delay. 
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Tbb  object  of  this  work  U  to  present,  in  a  comfiact,  practical  fonn, 
all  thai  ts  now  known  on  the  application  of  electricity  to  the  treatment 
of  di»ca«:.  The  aisi  of  the  authors  has  b««n  to  combine  their  own 
cxicosivc  and  varied  re«eajche«  with  localtsed  and  general  electriea* 
tion,  and  the  labors  of  all  other  recent  explorers  in  clecCio-thciapeutics, 
ID  a  niitunary  which  iliuuid  he  at  once  |»riu:ticai  and  exhaustive,  and 
wbkh  should  represent  with  strict  impartiality  all  that  has  been  really 
accomplished  in  ihJa  department  by  every  school,  in  every  country,  and 
by  all  tnethods. 

For  this  un<Icrtaking  the  authors  have  been  prepared  by  an  expert- 
nice  acquired  in  more  than  to,ooo  applications  of  clectiicicy  in  a  wide 
variety  of  morbid  cooditions,  and  by  personal  observation  of  the 
UKthods  and  the  re«uliit  of  the  recognized  leaders  in  this  important 
field  of  science. 

li'or  conveiiience  of  reference,  aiid  in  order  to  avoid  repetition  and 
coofocion,  the  work  is  divided  into  Blectro-PhysUs,  Elettro-Physiiflogf, 
Eieetfo-THtrapttUiis,  and  ELrctroSurgtry.  It  is  believed  that  by  this 
urai^eiDcnt  the  work  will  be  more  acceptable  both  to  the  majority 
uriio  j»edc  to  cunsuk  the  dislinctively  practical  portions,  and  to  the  few 
who  may  deare  also  to  tnvc&tjgaie  the  subject  of  electricity  in  it« 
physical  and  physiological  relations. 

General  electrization,  which  die  authors  were  the  firtt  in  the  profes- 
sion to  systcmaticaUy  investigate,  is  here,  for  the  tirst  time,  described 
and  illustrated  in  systematic  detail  of  its  modus  operandi  and  its  very 
reniaikable  effects  in  condidons  of  debility. 

The  general  differential  indications  for  the  use  of  the  two  cur* 
rents  aad  for  lite  use  of  loaili^ed  and  general  applications,  we  have 
sought  to  distingui^  and  elucidate  by  logical  deductions  from  the 
known  principles  of  electrotherapeutics,  and,  above  all,  from  extend- 
ed experitiicnial  conipariwn.  The  knowledge  of  elcctro-therapcnticat 
anatomy,  which  is  so  essential  for  an  intelligent  electro-diagnosis  in 
tbeiapeutics,  we  have  endeavored  to  facilitate  by  concise  and  explicit 
illustrations.  The  drawings  for  illustrations  of  the  different  methods 
of  elccintaiion  were  made  from  photographs  taken  daring  the  applicar 
tion< 
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In  the  Mlcctioti  and  detailed  description  of  spiiaralos,  both  the  tastei 
of  the  specialist  aiid  the  imperative  needs  of  the  general  praccitionei 
have  been  constandy  bomc  in  miiid  ;  and  vhile  ncaTl)*  all  the  most  iin> 
proved  foitns  of  machines  for  both  currents  liave  received  notice, 
minute  description  and  illustration  have  been  reserved  only  for  those 
tbxt  ex|)erience  has  shoKni  unite  in  the  higlicst  degree  the  ([ualities  of 
convenience  and  cuniiiaclnesa,  with  accc^^ibi1ity  and  uniformity  of  ac- 
tion. When  we  bc^sn  our  experiments  in  this  dcpaitiiicnt,  there  wai 
in  tius  country  no  satisfactory  apparatus  either  for  the  fanidicor  the 
galvanic  current,  and  for  this  reason  our  early  observations  were  made 
under  exceeding  disadvantages. 

The  difficulty  has  for  a  number  of  years  been  partly  met  by  the 
electro-magnetic  apparatus  of  Kidder,  which,  for  all  the  essential  qual- 
ities required,  is  as  yet  unsurpassed.  We  early  became  convinced  thai 
scientllic  electro -therapeutics  required  also  a  galvanic  apparatus  which 
should  he  at  least  more  compact  and  more  portable  than  those  which 
bad  been  usually  employed,  and  that  to  be  forced  to  depend  on  3ppa> 
ratut  of  foreign  con.«[ruclioii  u'otilil  both  retard  the  progress  and  prac- 
tically prohibit  the  popularization  uf  clcctro-thctupcutics.  Amid  many 
discouragements  which  only  those  who  have  pursued  similar  investig»> 
tioiifl  can  well  appreciate,  we  have  itrivun  to  overconte  this  serious  evil 
and  to  prepare  a  galvanic  apparatus  which  should  be  both  simple  and 
enduring,  and  which  could  be  used  at  the  bed&ide  as  well  as  in  the 
hospital  or  consulting -room.  Through  tlic  skill  and  intelligence  of  the 
mechanician  above-mentioned,  we  arc  now  able  to  present  an  appa- 
ratus for  the  galvanic  current  which,  if  not  on  the  one  hand  so  com- 
pact,  or  on  the  other  so  elaborate  as  others  to  which  we  have  called 
ftttrnlioo,  is  yet,  in  tlic  wide  variety  of  stie  atic)  sliape  of  which  JC  is 
capable,  in  the  simplicity  of  its  construction,  and  the  ease  of  its  maji- 
agemimt,  perha|>s  even  better  fitted  to  supply  the  general  want. 

jElttiro-sargery,  though  a  young  and  as  yet  but  little  developed 
branch  of  electro-therapeutics,  is  yet  of  such  intrinsic  importance  and 
interest,  and  so  fruitful  in  promlte  for  the  future,  that  it  has  been 
deemed  worthy  of  separate  and  special  coniiitleration. 

In  the  preparation  of  the  detailed  and  *Iatislical  reports  of  cases,  we 
liave  nought  to  give  a  picture  tliat  shall  be  so  accurate,  and  so  true  to 
experience,  that  it  n>ay  be  unfailingly  recognized  by  all  those  who  pur- 
•ue  a.  similar  tine  of  experiment.  The  somewhat  detervcil  reproach 
tgain:(t  eleclro-thcrapeutisis,  that  they  publish  only  their  most  fortunate 
results,  we  have  endeavored  to  avert  by  giving  |)romincncc  to  failurei 
as  well  as  to  successes ;  by  noting  relapses  as  well  as  permanent  re 
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coveries.  \Ve  have  been  not  nnmindful  of  the  faci  ihu  statlsucal  re- 
[tarts  of  the  results  of  any  method  of  ticAtment,  however  conscicu- 
tiously  ptcpatcd,  must  be  at  best  incoinpictc,  and  lo  a  certain  extent 
illusory.  Therapeutics  U  Always  a  subj«ct  of  vast  complications.  It 
is  pioliable  that  in  some  of  the  cases  reported  as  absolute  or  approxi- 
mate recoveries,  nature  and  time,  and  in  a  few  instances,  perhaps, 
other  medicinal  or  hygienic  trcaltncnt  bore  as  large  a  share  as  tlie  a|> 
plicaiions  themselves.  Wc  have,  however,  endeavored  to  make  all 
proper  allowances  for  the  influence  of  these  various  factors  ;  and  in 
tlie  few  exceptional  cases  where  mcdicioal  has  been  combined  u-ith 
clectiical  treatment,  the  fact  has  been  luenlioned,  and  cases  of  posi- 
tive doubt  have  been  excluded  from  consideration.  For  tiic  study  of 
the  special  etfecls  of  electrical  trcattnent,  when  used  alone,  ne  have 
been  peculiarly  fortunate,  since  the  vast  majority  of  our  cases  had 
aboadoiKd  medication  before  they  were  referred  to  our  care.  On  the 
other  hsiid,  it  is  indtsputalily  true  that  some  of  the  ca-tes  reported  as 
absolute  faihiret,  or  as  but  slightly  benefited,  were  kept  from  perfect 
recovery  by  the  indulgence  of  evil  habits  of  hygiene  ;  atid  it  is  fully 
probable  that  some  of  tltem,  as  well  as  of  those  rcpurtcd  a.'t  unknown, 
appreciated  the  after  results  of  the  treatment  and  went  on  to  recovery. 
StiU  further,  it  is  in  every  way  prob-ibJe  that  some  of  the  failures  might, 
by  greater  perseverance  on  the  part  of  the  patients,  have  been  irans- 
Eonncd  Into  perfect  successes- 
It  U  believed  that  these  various  errors  to  a  cettain  extent  counler- 
tnhuice  each  other,  and  that  on  the  whole  our  statistical  reports  fairly 
TcprescDt,  so  far  as  ihcy  go,  the  Icgititnaie  results  of  the  elcclrica! 
trcaOncnt  And  yet  it  should  be  considered  that  the  majority  of  the 
cues  represented  in  oar  statistics  were  both  long-standing  and  pecu- 
liarly obstinate,  (ind  there  is  ground  for  the  belief  that  those  who  treat 
milder  and  more  recent  cases  by  the  same  methods,  will  obtain  a  larger 
percentage  of  success. 

Il  will  be  observed  that  throughout  the  worlc  these  leading  ideas  are 
kept  constantly  in  the  foreground  as  the  foundation  principles  on  whicti 
must  rc»t  the  science  of  electro-therapeutics : — 

I.  That  clectriiation,  besides  being  merely  a  local  stimulant,  also 
exercises  an  influence  over  general  and  local  nutrition,  at  once  unique 
and  unrivalled,  and  that  entitles  it  lo  the  highest  rank  among  constitu- 
tional  tonics. 

3.  That  the  accepted  systcoi  of  making  the  applications  exclugively 
Jocai  is  both  illogical  and  inconsistent ;  that  in  the  use  of  electricity, 
ai  of  every  other  remedy,  consdtutional  diseases  should  be  treated 
coaslitutionally. 
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$.  That  ibe  best  mcifaod  of  bringing  the  whole  sjrstem  under  tht 
Jirect  inducncc  of  the  current  is  by  general  elc«;tn2aiioo  as  here  de- 
scribed ;  and  that  by  the  use  of  this  method  ihe  success  of  eleciro- 
Uientpeutioc  is  inateiially  enhanced,  and  iis  spheie  very  greatly  widened, 
so  IS  U>  include  a  variety  of  frequent  and  disiressing  constiuilionaJ 
motbkl  conditiunf,  for  vrhicb  merely  localized  electrization  is  but  im- 
perfectly indicittfd. 

4.  That,  in  deieraiining  the  influence  of  ihc  electrical  applicadons 
on  conditions  of  disease  tt)e  last  apiieal  must  be  made,  not  lo  physics 
nof  to  physiolc*)"/,  nor  to  pathology,  nor  to  Any  d  priori  reasoning  what- 
ever,  but  solely  and  alone  to  dhiical  experience. 

To  lho«c  who  adhere  to  the  tong-accepled  tlieory  that  electricity  b 
merely  a  means  for  local  siiinnlaiion,  and,  as  such,  chiefly  indicated  in 
the  severe  or  incurable  conditions  of  parslysis  or  diiontc  rheumatism, 
or  who  hope  to  reduce  electro-tlwrapcutics  to  an  eiact  science  on  the 
basis  of  a  complete  physiology  and  pathology,  the  above  propositions 
mnst  seein  txnh  radical  and  erroneous,  and  especially  90  if  ihcy  have 
Studied  the  action  of  clectridty  on  the  body  merely  by  localized  appli- 
cations. 

Therefore  with  all   the  greater  interest  and  pleasure  have  wc  ob- 
served that,  during  the  last  few  years,  there  has   been  in  clcctro-thcra- 
pcuticaJ  literature  a  maiitfcst  and  increasing  tendency  to  abandon  the 
niTTDw  doctrinex  of  merely  local  stimulation,  to  accept  the  fact  which 
I  experience  everywhere  confirm^  that  in  electricity  we  have  an  unsar^ 
,  passed  means  of  improving  the  general  nutrition  in  the  iromcnse  va- 
riety of  chronic  morbid  conditions  where  such  resalts  are  chiefly  indi- 
[  caied ;  and  we  express  the  confident  hope  thai  the  abundant  and  varied 
■evidence  with  which  in  the  luesent  wurk  we  have  been  enabled  to  for- 
tify these  propositions,  increased  and  enriched  as  it  may  be  by  the  ex- 
perience of  the  future,  and  harmoni/ing  as  it  snrely  nnist  with  the  get»- 
cral  progress  of  science,  will  malcrially  aid  in  bringing  nearer  the  day 
of  their  universal  acceptance. 

Although  this  work  is  not  intended  to  be  in  any  sense  a  complete 
guide  to  the  study  of  chronic  diseases  of  the  nervoiiit  system,  yet  sortK 
ncral  remarks  on  llie  nature,  caus.\(ion,  and  the  diagnosis  of  (he 
'principal  of  these  diseases  have  been  deemed  both  appioprintc  and 
necessary,  for  the  twofold  reason  that  such  knowledge  is  necessary  foi 
an  intelligent  appreciation  of  the  directions  far  the  trcalment,  and  also 
because  very  many  of  the  diseases  here  menlioned— such  as  nervous 
dy$pep»3,  spinal  irritation,  neurasthenia,  hypochondriasis,  innoninia, 
locomotor  ataxy,  muscular  atrophy,  spinal  and  infantile  paralysis,  aj 
well  as  some  of  the  iirielies  of  neuralgia — have  not  received  in  any  oiK 
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popular  t«zt-book  the  iiracitcal  atteniion  which  tbetr  vast  importance 
in  electro-therapeutics  requires. 

ScicQti/ic  eIcctro-therap«utic3  requires  scientific  diagtKnif.     He  who 
only  koows  hnwtOAi>iiIy  electricity  is  not  fit  to  do  even  that.     Sue- 
results  in  electro-therapeutics  can  be  and  are  obtained  by  thf 
'SHMt  ignorant  of  charbiuns,  but  to  intelligently  report  these  successes^ 
or  ntake  them  of  value  to  science  requires  the   bc3t  sluil  of  the  phyai*  ' 
dan.     Merc  hand-books  of  electrical  applications  cannot  be  olhenrise  ( 
than  injurious  to  science.     Other  conditions  being  the  same,  the  value 
of  reports  of  cases  in  cicctro-thcrapeuiics  is  in  direct  proportion  to  the 
acauacy  and  completeaess  of  the  diagnosis.     For  this  icason  it  ia  that 
declrcMherapeutica  is  the  most  exacting  and    laborious  of  all  the 
ipecial  departments,  for  in  a  certain  sense  it  trenches  on  and  necessi- 
ktcs  a  knowledge  of  all  other  dcpartiiicnts. 
Id  the  strict  aenae  of  the  word,  therefore,  the  electro-therapeutist  is 
i\3  specialist,  since  his  ideal — which  of  course  he  can  but  imperfectly 
(iilU — muiit  be  to  know  something  of  every  department    with  which 
electro- therapeutics  brings  him  into  relation.     His  ambition,  like  that 
of  Baconi  must  be  "to  ti>ake  all  knowledge  his  province," 

Be«idet  a  thorough  familiarity  with  the  dejuirtment  of  nervous  dis- 

5,  and  especially  with  the  recent  methods  of  studying  them  by  the 

ilhesiorDcCcr,  the  ophihalmoscopc,  and  by  electricity,  it  is  necewary 

the  electro- therapeutist  to  avail  himself  of  all  the  advaaccs  that  are 

made  in  the  special  deiKurtnienls  of  gynaecology,  ophthalmology,  otol> 

.pgy,  laryngology,  and  dermatology,  as  well  as  general  medicine  and 

In  respect  to  diagnosis  wc  have  ourselves  been  exceptionally  fa- 
vored, Hnce  the  majority  of  our  cases  have  obtained  the  opinion  of  otie 
or  more  acknowledged  authorities  in  their  respective  dopartincitts, 

That  all  the  special  views  on  ihe  nature  and  treatment  of  the  dis- 
eaacs  here  mentioned  should  meet  with  universal  acceptance,  is  more 

llbao  can  be  expected.  Everywhere  we  tread  on  debatable  ground. 
Ill  regard  to  the  nature,  the  cau^tion,  the  symptoms,  the  general  treat* 
DKOt,  the  diviuons  and  the  lerniinolog)-  of  di»ease»,  the  choice  of  cur- 
rents, the  methods  of  applications,  the  relative  merits  of  rival  app»- 

.ratus, — in  these  and  in  many  other  subjects  there  is  room  for  the 
widest  [wssible  divergence  of  honest  opinion  among  those  whose  abili* 
ties  and  oppoituDttics  entitle  their  opinions  to  the  highest  respect. 
On  all  these  controverted  themes  we  present  nothing  as  a  finality,  Jioih- 
ing  which  we  shall  not  readily  modify  in  the  light  of  ^uDicient  inductive 
evidence. 
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CHAPTER  I. 

*  KNOWLEDGE  Or  THE  PRINCIFLES  OF  ELECTRO- PHYSICS  NECESSARY 
TO  TtlE  KLBCTRO-Tlir.RAPRtn'IST — DEFINITIOM  O^  XIJECTRtCnV — 
HACNCTISM. 


SUcirff-physift  is  the  samtt  whuk  treatt  ef  tiectrUity  in  ih  physieai 
Nations. 

Ko  one  can  be  a.  master  in  clcctro-thcrapciitics  without  also  being  a, 
taasler  in  clecbo- physics.  Hence  it  tiec(>mes  ncccssiLrj',  ia  a  systema- 
tic trcarise  on  electro-therapeutics,  to  present  (be  leading  principles  of 
electTO-|)hysics,  attd  to  point  out  their  practical  hearings  both  on 
elcctro-phpiology  and  electro- iherapeutics.  This  necessity  is  all  the 
greater  because  electro-physics  is  the  branch  of  clectrology  that  electro* 
therapeutists  are  most  of  all  disposed  to  neglect ;  and  ignorance  of  this 
depaitnteni  has  reLirded,  and  still  relard«,  ihc  Kcicniilk  advance  of 
electrotherapeutics  both  medical  and  surgical  It  is  possible  to  make 
happf  hits  in  electro-therapeutics  without  knowing  anything  of  clcctro- 
phyncs  or  electro-physiology  ;  but  on  the  average,  and  in  the  long  run, 
the  best  results  will  be  obtained  by  those  who  to  purely  practical  know- 
ledge add  a  thorough  mastciy  of  the  scientific  relations  of  the  subject. 

H^y  discussed  in  a  Prattieal  Treatise  like  this, — Th  c  necessity  of  pre- 
senring  the  leading  principles  of  eleeiro-phyiticfi  in  a  practical  treatise 
like  this  is  the  more  imperative  from  tlie  fact  that,  until  quite  recently 
at  least,  all,  or  nearly  all,  the  text-books  on  physics  in  use  in  schools 
aod  colleges  have  failed  to  represent  the  advanced  researches  and 
generalizatJons  of  modem  scienliHts  in  the  department  of  electricitj'. 
The  old  hypotheses,  that  electricity  is  a  single  or  double  fluid,  still  linger 
in  our  centres  of  education,  or  yield  the  ground  but  slotvly ;  and  even  in 
tbose  works  that  are  fully  up  to  the  times  on  this  subject,  the  special 


A 


ELECTRO-PHYSICS. 

and  praclical  bearings  of  clcctro-phyMCat  prindjilcs  on   electro-ph>*' 
iology  and  clcctrO' therapeutics  arc  of  course  not  considered. 

To  this  should  be  added  tlie  consideration  that  any  science,  hom-ev*'' 
well  acquired,  if  it  be  not  kepi  before  the  mind  by  teaching  or  wntiti^ 
or  by  practical  application,  soon  fades  from  the  memory,  or  becomes  *■ 
mass  of  half-tniltis  and  uncertainties.  We  are  therefore  ju&tiiicd  i*^ 
assuming  that  nut  one  in  a  hundred  of  Ihose  who  will  consult  this  boo^ 
as  a  guide  id  electrotherapeutics  will  be  so  thoroughljr  and  accuratelX 
iaformed  on  the  principles  of  electro- physics  as  not  to  need,  on  this 
subject,  sotnc  compact  treatise  which  shall  serve  as  a  guide  and  reminder  | 
of  the  leading  facts  and  prindples  of  the  science.  To  supply  this  need-  j 
is  the  object  of  this  division  of  our  ireatise. 


NATURE  AND  DEFISITION  Of  ELBCTlUCnT. 

ElectriiUy  is  tiovi  rtgardti  as  a  force  correlated  to  the  other  ^att 
f«r£a  of  naturt—fuat,  Ught,  ttc. — and,  like  them,  u  simply  a  m^of 
motion, — a  form  etf  vibration. 

Although  ilic  precise  nature  of  these  vibrations  have  not  yet  beea 
matdcniatically  demonstrated,  as  tn  the  case  of  light  and  heat,  yet  the 
theory  that  the  phenomena  of  electricity  are  the  result  of  vibrations  has 
much  in  itK  favor,  and  it  is  by  no  meant  impossible  lliat  in  the  future  the 
nature  of  these  vibrations  will  be  well  understood. 

In  the  present  treatise,  as  in  all  works  on  pliyaics,  various  teems,  as 
"current,"  "flows,"  "runs,"  ela,  that  took  their  origin  when  the  fluid 
theory  prevailed,  arc  retained  for  the  sake  of  convenience  of  description. 
With  ihia  understanding  there  is  no  objection  to  liicir  use. 

Electricity  is  manifested  in  three  general  forms:  Magnetism ;  Statt- 
eatoi  Frietional 01  FrankUnic  Elcctridiy/  and  Galvanism,  or  Viltatt 
or  Dynamieal  Electricity. 


MAOMETISM. 


Ma^etism.- — In  order  to  understand  cicctridty  in  general  it  is  neces- 
sary to  understand  magnetism,  which  is  one  of  its  manifestations^ 
Magnetism,  defined  by  its  phenomena,  is  the  ^wni  whieh  certain  hojiies 
possess  of  attracting  iron.  The  bodies  which  are  observed  to  have  this 
power  arc  called  magnets,  and  arc  divided  into  two  classes— no/wra/  and 
artifeiat.     Natural  magnets  consist  of  iron  ore  t^r  loadstone.     Load- 


MAGNETtSU— POLARITV  OF  MAGKBTS. 


ttooe  was  first  discovered  in  Magnesia,  in  Asia.  Minor,  and  hence  ihfl 
auaeptagttet  w&s  derived.  I'licconipass  was  introduced  into  Europe  in 
Ibe  twelfth  ccntuT}-;  but  tbe  Chinese  are  Htid  to  have  been  acqiiaintcc' 
with  it  in  the  fourth  century. 

Afiifitial  magnets  are  usually  made  of  steel  thai  has  been  niagneti^tcc' 
by  die  galranic  current  or  by  other  magnets.  Steel  bajs  that  have 
'been  thus  nugnetlted  may  be  cither  straight  or  beat.  For  convenience^ 
sice,  they  are  usually  bent  in  the  form  of  a  horseshoe. 

AH  subsiaaces  are  more  or  less  susceptible  to  magnetic  infiucncc,  bnt 
iron  is  mote  affected  by  it  than  others.  Experiments  illustrative  of  the 
^effects  and  power  of  artificial  magnets  are  to  familiar  timt  they  need  not 
be  cited. 

f)>larity  of  Magntis. — The  polarity  of  a  magnet  is  that  peculiar  pro- 
perty by  which  it  manifests  two  opposite  kinJs  of  magnetism,  that  are 
jtcimed,  relatively  to  each  other,  the  north  And  the  south  pole.  When  a 
[mogneiic  needle  is  so  suspended  that  it  can  move  unimpeded  in  any 
direction,  one  end  points  to  the  north,  and  the  other  to  the  south.  If 
the  magnet  be  disturbed  in  any  way,  and  forced  temporarily  out  of 
[potitioo,  it  at  once  and  uniformly  returns. 

Polarity  is  a  quality  that  belongs  not  only  to  magnetism,  but  aho  to 
other  fonns  of  elcclriciiy,  and  to  light  and  the  other  great  forces. 

The  poles  of  a  magnet  are  always  at  its  ends,  for  here  the  attractive 
power  is  greatest.  This  can  be  demonstrated  by  a  very  simple  expcii- 
ncnt  If  a  magnetic  bar  be  rolled  in  a  pile  of  iron-filings,  it  will  be 
(bund  that  these  adhere  to  the  bar  most  firmly  and  in  the  greatest 
quantity  ai  and  neaf  its  poles.  The  quantity  that  adheres  is  less  as  we 
approach  the  middle  of  the  bar. 

Neutral  Lim. — In  long  bars  there  is  always  a  place  at  the  mid<Ile, 
'or  near  to  it,  where  no  filings  are  attracted.  This  space  is  variously 
lertncd  the  neutral  or  magnetie  ufne,  or  mitgHetlc  tquator,  or  foini  ef 
mdifferenee. 
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Another  familiar  experiment  is  to  pass  an  iron  ball,  suspended  by  a 
string  or  thread,  near  to  a  magnet  from  end  to  end.  It  is  observed 
that  the  ball  is  attracted  very  little,  or  not  at  all,  m  the  middle,  but 
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(hat  the  anracdve  power  is  increased  as  we  bring  it  towards  either  end. 
If  any  substance  be  placed  between  the  ball  imd  the  magnet,  thc»- 
tnkCtioD  is  just  as  marked,  unless  the  intcrpoAcd  substance  itself  ooo* 
tains  iron.     Nearly  all  stibttances  that  are  not  themselves  toagacoc 
are  capable  of  transmit  tJog  the  magnetic  indnence. 

Another  feature  of  magnetic  polarity  is,  that  like  poles  repel,  and 
unlike  poles  attract,  each  other.  If  one  magnetic  bar  be  suspcndetl 
freely  in  the  air,  and  another  be  brought  near  to  it,  it  will  he  found 
that  the  north  pole  of  one  is  attracted  by  the  south  pole  of  the  other* 
and  vice  versd — in  short,  that  the  like  poles  repel,  while  the  unlike 
attract. 
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Magnelism  of  Brokat Magnets. — If  a  bar  that  has  been  magnetized 
be  broken  in  the  middle,  each  half  will  have  two  poles  and  a  neutral 
point  in  the  centre.  If  one  of  these  halves  is  broien  in  the  middle, 
each  half  will  be  found  to  have  two  poles  and  a  neutral  line.  If  one 
of  these  parts  in  turn  be  broken,  each  half  will  i^ain  be  found  to  be  a 
complete  magnet,  with  two  poles  and  a  neutral  line,  and  so  on  as  long 
as  we  can  cany  the  division. 

Coulomb's  TJktvry  of  Magnrtiim. — A  theory  of  magnetism  ad- 
vanced by  Coulomb  ia,  that  magnetic  substances  consist  of  partictts, 
earA  ene  of  whith  is  a  magn//.  These  particles  have  their  poles  turned 
In  different  directions,  so  as  to  neutrahzc  each  other. 

Magnetization  brings  these  particles  round  so  \!Rax  they  lie  in  the  same 
ttirectien.  This  theory  brings  magnetism  very  close  to  statical  clcctri. 
city,  and  would  naturally  be  adopted  by  those  who  believe  all  mag- 
netic phtnomena  result  from  electricity  in  magnetie  bodies. 


MAGNETIC  INDUCTION. 
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Between  the  behavior  of  electricity  in  aninial  bodies  (animal  elcctri- 
aiy),  elcciricitj-  in  general  (Maiical  and  dynamical  electricity),  to  be 
nbsequently  expUincd,  and  magoctisni  as  here  explained,  there  arc 
analogies  so  close  and  so  consistent  as  to  warrant  the  view  that  all  are 
bui  differaU  matdftstatiffHS  ef  one  /oret. 

MagnelU  Inductien- — If  a  bar  of  soft  iron  is  brought  in  contact 
with  or  near  to  one  of  the  polc$  of  a  magnet,  it  is  attracted,  and  foi 
the  time  being  becomes  itself  magnetic;  and  if  it  is  brought  near 
eixNigh  to  the  magnet,  it  firmly  adheres  to  it  A  bar  of  soft  iron  thus 
obtains  by  indwtwn  alt  the  pioi>crtic3  of  an  ordinary  magnet.  It  has 
a  ikorth  and  south  pole.  It  attracts  tri>n-filing«  around  these  poles,  just 
like  the  regular  magnet.  If  another  piece  of  soA  iron  is  brought  in 
contact  with,  or  near  to  its  poles,  it  is  attracted  and  made  to  adhere, 
just  as  it  would  do  if  aiiplicd  to  an  ordinary  magnet.  Quite  a  number 
of  bars  of  soft  iion  may  be  made  to  adhere  in  the  saoie  way.  But 
when  this  bar,  thus  made  ni-ignetic,  is  forcibly  removed  ftoiii  ihe  per- 
tnancnt  magnet  to  which  it  adheres,  it  instantaiicousiy  luscs  all  its  ma^ 
Dctic  power,  and  the  iron-filings  or  pieces  of  soft  iron  that  have  beea 
ftttiacied  by  it  at  once  drop  ofL  Such  a  magnet  is  therefore  storied 
"temporary,"  in  contradistinction  \o  xht  fermantnt  magnets  of  steel. 

If  a  bar  of  steel  is  brought  near  to,  or  to  contact  with  a  magnet,  it 
also  becomes  magnetic,  and  exhibits  very  different  phenomena  from 
the  bar  of  soft  iron.  In  the  first  place,  it  becomes  magnetic  much 
more  slowly  than  the  bar  of  soft  iron,  and  displays  ies.<  magnetic 
power.  On  the  other  hand,  it  docs  not,  like  the  soft  iron  bar,  lose  its 
attractive  (lOwcr  as  soon  as  it  is  removed  from  the  magnet,  but  fierma- 
neatly  letaint  in 

The  quality  of  steel  by  which  it  ai  first  resists  the  attractive  power 
of  magnets,  and  resists  the  dispersion  of  the  magnetism  which  it  has 
ooce  acquired,  is  called  ecereitive  J&ree. 

The  same  phenomena  are  observed  in  regard  to  heat.  Some  bodies 
that  arc  quick  to  acquire  heat,  are  quick  to  part  with  it ;  and  vite  riersd, 
those  bodies  which,  like  iron,  steel,  and  so  forth,  acquire  heat  gradually, 
also  part  with  it  slowly. 

It  is  by  virtue  of  its  coercitive  force  that  loadstone  permanently  re 
cams  its  nu^etisoL 

The  harder  any  steel  is,  the  greater  its  coercitive  force.  Steel  that 
is  soft  has  comparatively  little  cocrcitiveness,  and  when  brought  near 
to,  or  in  contact  with  a  magnet,  it  behaves  very  much  like  soft  iron. 
Very  hard  steel,  on  the  contrary,  has  so  great  cocrcitivcnesa  that  it  it 
only  attracted  by  very  powerful  miigncls. 
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Soft  iron,  wHcd  adulterated  with  sulphur,  phosphorus,  arsenic,  " 
charcoal,  or  if  it  is  even  twisted  or  bent,  niay  exhibit  s  slight  degree 
of  coercitive  force.  Soft  iron  that  is  perfectly  pure  possesses  no  cocr- 
citivc  force  whatever. 

The  law  of  the  distnbution  of  magnetism  in  a  bar  of  iron,  aud  the 
]av  of  magnetic  attraction  and  repuUton  were  discovered  by  Coulomb 
in  1789. 

Shape  0/  Magnets — Magnetic  Armatura. — Arti6cia]  magncta  are 
either  composed  of  straight  bars,  or  aie  bent  in  the  shape  of  a  horse- 
shoe. The  horseshoe  form  is  used  main!}'  for  the  sake  of  conveni- 
ence. It  enables  us  to  apply  both  poles  simultaneously  and  uniformly 
to  the  object  that  is  to  be  niagiieiized.  Very  powerful  magnets  niajr 
be  made  of  a  number  of  thin  steel  bars  placed  side  by  side,  their  pole* 
being  situated  homonymouily,  that  'm,  lying  in  the  same  direction.  A 
Dumber  of  bundles  of  bars  of  steel  arranged  iii  this  way  ii  called  a 
*'  magnetic  nuigasine,  or  baittry'' 

Mag»eti<  armaturet  are  pieces  of  soft  iron  that  are  placed  at  the  ends 
of  miigncis,  10  keep  their  magnetic  power.  This  bar,  or  armature,  not 
only  receives  magnetism  from  the  magnet,  but  acis  upon  it  in  return, 
and  thus  helps  to  preserve  it^  magnetic  powi^r.  Magnets  that  are  not 
provided  with  on  arraatiuc  gradually  lose  their  attractive  power  by  the 
disturbing  influence  of  the  msgnetisin  of  the  earth.  The  magnetic 
power  of  magnets  is  apt  to  be  impaired  by  letting  them  fall  on  a  hard 
suriacc,  or  by  suddenly  striking  tliem  with  a  solid  body. 


FlO.  3. 

Magnttisa/icn.^It  is  possible  to  communicate  magnetism  to  bodiei 
that  can  retain  it  in  several  diiferent  ways : 

I-  ^y  tiHgie  Touch, — ^The  bar  which  we  wish  to  magnetize  b  laid 
on  a  table,  and  tlie  pole  of  a  magnet  is  nibbed  along  its  surface  from 
end  to  end  for  a  number  of  times. 

>■  Sji  double  Touch, — ^Thc  bar  that  13  to  be  magnetised  is  placed  on 
a  piece  of  wood,  the  ends  of  which  are  placed  against  two  strong  mag- 
nets. Two  magnets  for  rubbing  are  placed  on  the  bar  to  be  magnet- 
ized, making  an  angle  with  the  bar  of  from  15'  to  20',  A  ^rnall  luece 
of  wood  is  placed  between  the  extremities  of  these  two  magnets,  to 
prevent  their  touching.  They  are  then  nibbed  along  the  bar  that  is  to 
be  nvagnelized,  from  the  middle  towards  the  end,  and  back  again,  and 
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niied  firan  the  ma^etiud  bar  again  ax  the  middle.  Ttiis  method 
cominiuucalcs  a  strong,  Uiougb  aontctimcs  incgular  tnagnctism ;  it  wai 
tnmited  by  Mitchell,  and  perfected  by  Epinus  io  1 758. 

3.  S^  itf^trate  Toueh.~1\o,i  method  consists  in  putting  (wo  opiwstle 
poles  of  two  magnets  of  tlie  same  force  in  the  middle  of  the  bar  that  is 
to  b«  magnetized,  and  moving  each  of  tbcm  at  the  &aiiic  time  tow  aid 
Ibe  o)>posite  end  of  the  bar.  This  operation  it  repeated  several  times 
on  both  sides  until  tb«  bar  is  magnetized. 

Tbc  magnets  may  be  held  vertically  or  may  be  inclined. 

The  vertical  method  wa»  iirst  uxd  by  KaJght  in  1745. 

^  By  ike  Gahanie  Current — The  bar  to  be  magnetized  is  placed 
a  coil  of  in&ulated  wire  through  which  a  galvanic  current  is  run- 
rung,  and  is  then  moved  backward  and  forward,  as  in  [he  method  by 
the  double  touch. 

5.  By  the  Earlh. — It  is  clear  that  the  earth  ia  itself  a  magnet,  for  il 
manifests  strong  inductive  jxtwcr.  A  sleel  rod  becomes  pcnuancntly 
magnetic  when  it  is  held  parallel  to  a  dipping-needle.  If  a  bar  of  soft 
iroo  i«  held  in  ihe  same  position  tt  alio  becomes  magnetic,  and  much 
more  rapidly  than  the  steel  bar,  but  does  not  so  long  retain  its  magnet- 
bin.  If  a  K>fi  iron  bar,  held  in  this  position,  is  struck  a  few  times  by  a 
hammer,  its  magnetism,  which  was  before  temporary,  becomes  per- 
nianent.  Tbc  blows  of  th«  hammer  seem  to  impart  in  some  mys- 
terious way  a  coercitive  force  to  the  temporary  magnet 

Large  masses  of  iron,  when  kept  in  a  btatlunary  position  for  any 
length  of  time,  always  give  proofs  of  having  been  magnetised  by  the 
earth.  Tools  in  workshops  are  apt  to  become  pemaanently  magnetic 
from  the  repeated  hammering  to  whicli  they  are  subjected.  The  mag. 
netism  of  ibc  loadstone  is  due  to  the  silent  but  continuous  inductive 
action  of  Ihe  earth.* 

Safur^ii>n  P^int  sf  MagntiiiM. — The  limit  of  the  amount  of  mag. 
neti»;m  that  a  magnet  can  pemvinently  retain  is  called  \\\e  point  of  satu- 
ration. If  any  magnet  receives  more  of  magnetism  than  it  can  perma- 
ncotty  retain,  it  gradually  loses  it  or  throws  it  off  until  it  falls  to  the 
point  of  saturation,  when  it  ceases  to  lose  any  more.  The  saturative 
point  of  any  magnet  depends  on  its  temper  and  coercitive  force. 

^fagneti5m  is  very  markedly  influenced  by  tcinpcraturc.  When  a 
magnet  is  heated  it  loses  its  magnetic  power  in  proportion  as  its  tem- 
perature rises ;  when  it  cools  it  regains  more  or  less  of  what  it  has  lost. 
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•  On  thii  rahjeet  wi  may  refer  to  the  able  pamphlet  of  Prof.  Msyer  on  Iltt  Earth 
a  ptat  Mitgntt. 
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CHAPTER  II. 


nucnoKAL,  OB  STATiCAt,  OR  nuuKKLntic  tLKcnucrrv. 


When  glass  is  rubbed  wilh  silk  it  acquires  the  power  of  aitractimgy 
Any  light  substance,  tuicb  as  a  pith-ball.     By  a  short  contact  this  prop- 
erty i&also  communicated  [o  the  pitli-ball,  and  it  th«n  rtpelt  the  glisj 
instead  of  being  attracted. 

These  phcnoiiieiia  arc  explained  by  the  existence  of  a  force  which  a 
termed  Slfetrieity.  That  whtcli  exists  in  the  glass  is  called  vitrecus,  or 
posititfe,  or  4.  elcclricity.  If  a  piece  of  sealing-wax  be  rubbed  with 
flannel  it  will  attract  the  pilh-ball,  which  is  rfp<iUd\}y  the  glaiis.  This 
phenomenon  is  due  to  the  existence  of  rtsineust  or  negative,  or  —  elec- 
tricity in  the  sealingwax. 

The  nattiL-  electricity  is  derived  from  Che  Greek  word  ^ttxrfiWt  meaD- 
ing  amber,  because,  as  the  stor>-  goes,  Thales  of  Miletus,  one  of  the 
Kven  Mgcs  of  Greece,  fir^c  discovered  the  manifestations  of  (his  myste- 
rious force  by  rubbing  1  picCf  of  amber  with  a  dry  cluth. 

The  science  of  elcclricity  dates  from  1600,  when  Or.  Gilbert,  of  Col* 
Chester,  physician  to  Queen  Elizabeth,  published  a  work  on  magnetiani, 
eatitled  Trattatui  dt  Magiiete,  He  &rst  used  the  word  electricity.  H« 
showed  that  not  only  amber,  but  other  bodies,  as  sulphur,  wax,  etc., 
develop  electricity.  He  first  used  the  term  poles  in  magnetism,  and 
announced  the  lirst  theory  of  terrestrial  magneiisin.  Not  only  sealing- 
wax  and  glass,  but  all  bodies  conuin  more  or  less  of  electricity  that  may 
tm  thus  developed  by  some  kind  of  friction, 

~  Conductors  and  N0H-c<mduct6rs.~^h\\  bodies  are  electrically  divided 
into  three  classes:  Cenduciars,  semi-cenducten^  and  non-conductors. 
Under  the  first  class^onductors — are  included  water  and  all  »aliae 
solutions,  the  metals,  the  earths  and  stones,  the  structures  of  plants  and 
animals,  etc.,  etc.  Under  the  second  class — semi-conductors — are  in* 
eluded  etiier,  alcohol,  dry  wood,  marble,  paper,  straw,  etc,  at  33^  F. 
Under  the  third  clut — non-conductor«,  or  insulators — are  included  glass, 
sealing-wax,  jwrcelain,  resins,  sulphur,  wax,  dr)-  metallic  oxides,  fatty 
oils,  etc..  at  —  i^  F. ;   phosphorus,  india-rubber,  gucta-pcrcha,  col 


H 


nacnONAL  or  frakklujec  electricity. 


lodion,  wool,  dry  hair,  stlk,  shellac,  ebonite,  amber,  featheis,  chalk,' 
lime,  dry  gucs,  and  aqueous  vapor  tn  a  dry  stale. 

The  conducting  power  of  mctaU  may  be  lessened  by  heating  then 
Id  nearly  all  other  substances  heat  increases  the  conducting  powe 
Certain  substances,  such  aa  feathers,  wool,  hair,  and  the  atmosphei 
,  which  in  a  dry  slate  are  non-conductors,  become,  when  thorooghlf 
noislened,  the  best  of  conductors. 

to  this  dossi&calion  of  all  substances  into  conductors,  seniicondut- 
lors,  and  non-conductors,  reference  is  had  only  to  fiiciional  electricity. 
Substances  that  arc  tcmi-^onductois  for  fricUoaal  clcctiicity  arc  non* 
conductors  for  galvanic  electricity.  ^M 

Frictional  electricity  may  be  obtained  not  only  by  rubbing,  but  also 
by  cleavage  and  pressure.     \N'hcn  a  piece  of  itiica  is  cleaved,  the  two 
plates  which  arc  separated  exhibit  opposite  electricitiea,  and  a  faint^^ 
K^t  is  observed  when  the  cleavage  is  made  in  the  dark.     I'hc  light  ^^ 
that  is  seen  when  tiiigar  can<ly  or  loaf-sugar  is  brolcen,  is  accounted  foe 
by  the  development  of  electricity  tlirougb  cleavage. 

When  a  thin  piece   of  cork  is  pressed  against  a  slice  of  orangi 
by  ioiulating  handles,  one  assumes  a  positive  and  the  other  a  negative' 
electricity.     The  banie  phenomena  nuy  be  obtained  by  cleavage  and 
jiressure  of  very  many  other  substances,  ajid  under  diverse 
tioDS. 

A  conductor  is  said  to  be  insulated  when  it  is  placed  on  some  lio^ 
cofidudidg  subsiuiKe,  so  th:U  the  elecciicity  comniunicated  to  it  is  {Jre-j 
vented  from  jiassing  into  the  ground.  Glass  is  one  of  the  best  no 
coadadors,  and  is  the  insulating  material  usually  employed  in  the  con- 
struction of  electrical  ap)>arjluih  It  iit  hard,  durable,  and  easily  ob- 
tained, and,  could  its  surfitce  be  kepi  always  dry,  would  be  surpassed  as 
an  insulator  by  no  material.  In  frosty  and  dry  weather  it  acts  very  well ; 
but  when  the  atmosphere  is  at  all  damp,  it  becoiites  coaled  with  a  Liycr 
cf  moisture,  which  very  much  impain;  its  tn'iuUlin^  power. 

A  much  superior  insulator  to  glasiv  is  et>onite,  a  prepaiacioa  of  vulcaji- 
iied  india-rubber,  that  of  late  iias  been  mudi  used. 

JDuctvery  0f  Bitdric  Gffuluciion. — Electric  conduction  was  discov- 
eeed  by  Stephen  Grej*  in  1739.  He  found  tliat  when  a  wire  700  feet 
loo^  and  hung  cm  loops  of  silk,  was  connected  at  one  end  with  a  glass 
tube,  and  the  tube  was  ntbbcd»  the  other  end  of  the  wire  was  electri- 
fied and  attracted  light  bodies.  When  wire-loops  were  substituted  for 
Ibe  silk-loops,  the  electricity  passed  off  through  the  wire.  Hence  origi- 
nated the  distinction  between  insulators  and  conductors. 

tats  oj  Electricity. — All  electrified  bodies  lose  electricity  more  or  lew, 
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bowcrei  carefully  they  ma/  be  tiuuUtcd    Tacte  arc  two  reasons 
Ibia;— 

First.  No  insulators  are  perfecL    The  best  insulators,  as  glass  i 
rubber,  condua  jomcwhat. 

Sccoadljr.  The  air  is  a  conductor  ;  its  conductive  capacity  depends 
upon  the  amount  of  moisture  in  it. 

In  ra^uo,  also,  clectii&cd  bodies  lose  their  electricity  more  rapidly 
than  in  air,  on  account  of  the  ditnioution  of  the  pressure  on  the  insulac- 
lag  surface. 

'I'he  human  body,  as  'will  be  shovn  under  Electro-j^ysiology,  is 
charged  with  clectrtdty,  which  is  conducted  away  by  the  air,  and  not 
unlikely  by  other  conductors. 

StatUai  Induction. — An  imulaled  conductor,  tt/hen  charged  wUA  either 

p9sUirt  cr  ntgalive  fUetricity,  aett  ^n  bodies  plartd  near  to  Hjatt  at  thf 

I  magnet  aits  on  se/t  ircn  ;  it  attracts  the  opposite 

I  ^ .  ^  and  repels  iha  same  kind  of  eUelrieity.     This  may 

t  4p5SS3B  ^B         be  shown  in  the  fuliowing  manner  :  A  bnisscylin- 

\  l\  i\     j^  der  (Fig-  4}.  rounded  ai   either   cxirciitity,   is 

^^b  I  insulated  by  means  uf  a  glass  rod.     Two  pith- 

^^B  II  bnlls  arc  suspended  by  cotton  thread  from  each 

^^K^^    ^^^      ^^0      end.     Ifati  insulated  ball  charged  with  positive 
^^^^^B  Pis.  4.  electricity  be  brought  in  close  proximity  to  the 

^^^^^  brass  cylinder,  the  pith-balls  will  diverge,  show- 

ing; a  disturbance  of  the  electrical  «<]uilibnum  in  the  cylinder.     So  ioon 
as  the  charged  ball  is  withdrawn,  the  pith-balls  hang  down  as  befofe, 
showing  that  the  electrical  disturbance  in  the  cylinder  depended  on  tbc^ 
presence  of  the  cliarged  ball,  and  was  merely  temporary.  ^| 

If  ft  small  disk  of  insulated  gilt  paper  be  brought  in  contact  witff 
the  end  of  the  cylinder  next  the  charged  ball,  and  then  approached 
toward  an  elecuomcter,  the  needle  wilt  indicate  that  the  disk  has  r^ 
ccivcd  —  electricity. 

If  the  experiment  be  tried  with  the  opposite  end,  +  electricity  will 
be  transmitted  to  tlic  gilt  dtslc.  fl 

It  is  thus  seen  that  -f  electricity  of  ihc  charged  ball  causes  the  near" 
end  of  tlic  cylinder  to  assume  a  —  condition  \  while,  according  to  a 
universal  law,  that  no  —  electricity  can  be  excited  without  an  equal 
amount  of  positive  electricity,  the  opposite  extremity  becomes  +.  The 
phenomenon  thus  described  is  called  induction,  or  influence  ;  and  while 
in  this  peculiar  electrical  condition  the  cylinder  is  said  to  be/ir/dj'i^ 

Induction  and  Conduction  compared.'~\it  ha/e  seen  that  a  body  may 


DISTRIBUTION  OF  ELECTRICITY. 

be  durgcd  with  olectridt/  both  by  epnduethn — actual  contact— and 
by  isductior^  at  a  distance.  In  conduaioii,  the  ttit  bodf  los«s  a  part 
of  its  electricitjr ;  in  induction  it  does  not.  In  conduction,  the  elec- 
tficity  given  to  the  bodr  is  the  saine  as  that  which  gives  it;  in  induc< 
tion,  it  ii  of  th«  oppojite  kind.  In  order  to  impart  electricity  by  con- 
duction, the  body  must  be  insulated ;  to  impart  electricity  by  induction, 
the  body  must  be  for  the  time  in  connection  with  the  earth.  Bad  con 
ductors  axe  acted  on  by  induction  slcwly,  but  retain  their  clcclrictty 
longer  ;  just  as  steel  which  is  slowly  magnetiied  becomet  Apcrmanent 
magiMt,  while  soft  iron,  whidi  is  rapidly  iiiagnetiied,  soon  loses  its 
DUgoetism.  There  is  a  limit  to  the  conductive  capacity  of  every  clcc> 
tribed  body  ;  when  t[us  limit  is  reached,  it  ceases  to  have  any  effect  on^ 
the  s«cond  body. 

JHstribvHon  ef  Electricity. — It  is  evident  that  the  greater  the  surface 
over  which  elecuicJty  is  diffused,  the  less  is  its  power  or  intensity  at  any  j 
given  point 

EUciricitf  das  not  penetrate  /?  the  interior  ef  metailU  conductfirt,  but ' 
iiffuiis  itself  ffver  the  surface.  ' 

Ex|>crimcnt  proves  this.     Let  a  brass  ball  be  charged  wiUi  electricity^ 
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^nd  m^ended  by  a  silk  thread,  and  then  covered  with  two  heinlsphen* 
cal  surfaces  of  brass,  whidi  exactly  fit  it.     When  the  hemispheres  are 

.viibdrawn,  it  will  be  found  that  they  are  charged  with  electricity,  which 
baa  been  entirely  taken  from  the  brat^  ball. 

Faraday  illustrated  this  truth  by  a  beautiful  and  original  experimeni 
with  a  conical  bag  of  cotton  gaure,  around  the  opening  of  which  an  in- 

'■ilaKd  ring  was  attached.  The  bag  was  held  distended  by  means  of  a 
■ilk  thread  attached  to  llie  apex,  and  then  charged.  By  the  proof.plane, 
h»  fonnd  that  the  charge  was  wholly  on  the  owtside.  The  bn^  waa 
Uien  turned  inside  out  by  pulling  the  thread  the  other  way,  when  it  was 
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(bund  thU  ihe  electricity  had  changed  sideS)  atid  \aj  uAei/jf  oa  the 
outside. 

Density. — Ute^iteniiiy  fif  tUciricUy  on  a  gtvtn  ttsr/ace  at  any  tiMmim 
is  calUd  tUetric  tUruity,  or  tkiekntss- 

The  shape  o(  i  body  haa  an  iulluetice  in  the  distribution  of  electricity 
uvcr  it. 

In  aa  ellipitoid,  for  exiunpte,  the  density  is  greatest  at  the  small  end 
and  least  at  the  middle  space. 


On  an  injulaicd  cylinder,  with  tlie  two  hemispheres  a.t  the  etid»,  the 
density  of  the  electricity  is  Kicatcst  at  ihc  ends.  On  a  circular  disk, 
the  density  is  greatest  at  the  edgesL  The  ttndeney  is  for  electricity  ta 
aeciimulate  at  pcinti.  On  a  sphere  the  density  b  uniform  ;  the  further 
removed  a  body  is  from  a  sphere  the  more  irregular  the  distribution. 

In  all  pointed  rods  the  electricity  accumulates  at  the  pointed  ex- 
tremities ;  hence  lightning-rods  arc  made  to  terminate  at  sharp  points. 
In  electro. physiology  and  electro-therapeutics  it  is  found  that  small, 
pointed  eleclrtxlea  cause  much  more  pain,  the  strength  of  the  current 
being  the  same,  than  large,  broad  electrodes.  Hence,  except  in  those 
cases  where  it  is  desired  to  confine  the  action  of  the  current  to  a  v^rf 
limited  suilace,  electrodes  of  pretty  good  surface  arc  di:&iribte. 

Electric  Maehmes. — This  term  is  exceedingly  vague.  It  is  applied 
to  any  and  all  f^ims  of  electrical  apparatus.  I'he  first  electric  maditne 
was  made  in  1673,  by  Olto  von  Guericke,  of  Magdeburg.*  It  consisted 
of  a  globe  of  sulphur,  turned  on  its  axis  by  one  hand  and  pressed  against 
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HOLTZ'S  Mi\CIIi:re. 
the  other  band-     Aftenraid  a  gtus  cylioder  was  used  instead 

In  17^0  tVinckler  substitiKed  cashions  of  horsehair  as  nibbere.     laj 
1760  Rams  jen  aubatilutvd  a  circulax  glass  plate  fpr  ihc  glass  cylinder.  ■ 
The  forms  of  electric  machines  now  used  are  modifications  of  Rams- 
dea's.     Ttiif  U  one  of  the  fonns  of  apparatus  from  which  we  obtain 
ttukal  dectiidty.     Fig.  7  represents  the  common  cylinder  electrical 
Duchine,  for  developing  electricity  by  Triction. 


Tio,   J. 

ffoWt  EUctrefksrus  Machine, — The  best  and  most  recent  form  of 
apparatus  foe  statical  clcctricit)-  is  the  clcctrvpliorus  inachint:  that  was 
inrented  by  Holtz,*  of  Berlin,  in  1865.  in  this  machine  the  electricity 
is  generated  not  by  friction,  but,  3S  in  the  electiophoitis,  by  induetivt 
action.  The  machine  consists  of  two  glass  disks  and  paper  cuatingj^ 
with  a  number  of  conductors.  One  of  the  diiki  revolves  on  its  axis; 
the  other  remains  immovable.  The  disks  and  paper  coatings  are  cov- 
eted with  Mattng-wtuc. 

The  metallic  conductors  arc  made  in  a  comb-sliape.  An  incision  in 
the  immovable  di'sk,  with  ihc  paper  coaling  and  metallic  conductor,  is 
calkd  ao  element  The  machine  may  have  two,  four,  six,  or  eight  of 
these  element*.  When  rotated,  the  papercoating  becomes  chained  with 
negative  eleclricity:  the  corresponding  pan  of  t)ie  movable  diiik  be- 
comes charged  with  positive  electricity.  The  conductor  concspondt 
to  the  linger  of  the  experimenter.     The  length  of  the  spark  product^d 
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*  A  AnQu  machine  was  coiuliocted  about  tbc  nme  time  b;  Ttipltf. 
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by  the  machine  depends  on  Ihe  si/e  erf"  the  disk,  which  may  be  la.  21 
or  JO  inches  in  diameter.     These  machines  are  also  called  rfiUAt 
mufiifiiiers,  because  by  their  rotary  molion  they  multiply  by  succesffl*''* 
traa»misstons  the  charge  of  electricity  that  they  communicate. 


Btectric  Spark. — An  interesting  phenomenon  connected  with  the 
electrical  machine  is  the  electric  spark  which  is  drawn  liont  the  con- 
ductor when  the  finger  is  presented  to  it. 

The  positive  electriciiy  of  Ihe  conductor  decomposes  the  electricity 
of  the  body,  attracting  the  negative  and  repcllingdie  positive,  and,  when 
the  tension  is  great  enougli,  these  opposite  electricities  overcome  the 
re»stancc  of  the  air  and  reoombine,  with  a  spark  and  crackling  sound. 
The  (park  is  accompanied  by  a  prickly  sensation.  When  the  spark  is 
short  it  is  straight ;  beyond  two  or  three  inches  in  length  jt  becomes 
cuHi'cd  or  zigiag,  like  the  lightning  in  the  sky. 


ELECTROSCOPE. 
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Tbc  hnman  body  maj  be  chargi:d  with  «lectnctt>-  by  silting  on  a» 
inutlatiRg  tlool  and  touching  the  conductor  of  an  electricai  loachioe. 

When  the  body  is  thus  charged,  the  hair  diverges,  a  peculiar  M.ti5a- 
liou  is  k\t  in  the  face,  and  if  any  other  person  Manding  on  the  giouiu! 
touches  one  so  charged,  he  receives  &  spark,  with  a  crackling  sound 
and  a  pricking  sensation. 

£Ui'irophorus. — The  clectrophorus,  invented  by  Volta,  In  1775,  con- 
MStaoi  a  metallic  inoutd,  filled  with  a  mixture  of  bhellac  and  turjientine, 
and  a  irtovable  tnctaDte  cover  that  is  provided  nriih  a  gla&$  handle. 
'rtic  surface  of  the  shellac  is  negatively  electrified  by  beating  it  with  a 
cat's  fur  or  fox-uiL  The  cover  is  then  put  on,  and  by  contact  be- 
comes negatively  elcctriJicd,  and  gives  to  the  finger  a  slight  spark  of 
negative  electricity,  if  the  cover  be  now  removed  by  its  insulating 
handle,  it  gives  positive  electricity  to  whatever  touches  it  I'his  posi- 
tive electricity  it  acquires  not  directly  from  the  shelkc,  but  hyinJuetivt 
action  through  the  air. 

Cvld-Leaf  Eitetros^cpt. — By  this  iDStruoient  we  arc  enabled  not 
ouly  to  delect  the  presence,  but  to  determine  the  kind,  of  electricity 
tJtai  may  exist  in  any  body. 

Fi^  9  leprescDts  Bennett's  electroscope.     B  is  a  tubulated  glass 
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shadci  enclosed  at  its  lower  end  by  a  metallic  cover,  by  means  of  which 
itcommnnicates  with  the  ground.  A  metal  rod,  fitting  in  the  tubule  of 
■be  shade,  teiminales  at  its  upper  extremity  in  a  knob,  C,  and  at  its 
lover  extremity  it  holds  two  narrow  strips  of  ^old  leaf.  On  the  inside 
of  the  shade  arc  two  stnps  of  gold  leaf  reaching  to  the  metal  cover 
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If  a.  budy  chai}^  with  cither  kind  of  elcclridty  is  brought  in  contJd 
with  th«  knob,  the  go!d  leaves  diverge 

TAffmtfin'i  QuaJrant  Elrclramrier. — A  far  superior  instniment  for 
all  delicate  researches  b  tbc  fuadrant  tltetremeter  of  Sir  Willbai 
Thomson.  This  instrument  is  quite  complex,  and  only  in  &  gcncr^ 
\ivf  shall  we  attempt  to  describe  it  A  delicate  aluminum  needle, 
two  inches  long,  is  bung  by  two  cocoon  threads  in  3  glass  jar.  which  ii 
one-tixth  filled  with  sulj>huric  acid.  From  the  needle  a  delicate  thread 
of  platinum  drops  into  the  acid.  The  needle  is  thus  ftre  to  swing  hori- 
zontally a  little  distance,  or  until  the  torsion  of  one  of  tlic  threads  by 
which  it  is  hung  forces  it  back  to  its  ongtnal  iwsiiion.  Above  tbe 
needle  a  very  delicate  mirror  is  suspended.  >V'hcn  the  aluimniun  needle 
U  chafed  with  electiicity,  which  is  conducted  tluough  the  gulphuiic 
acid  and  cairicd  up  the  platinum  wire,  the  needle  is  repelled  or  at- 
tracted according  as  the:  electricity  is  pontive  or  negative.  Behind  a 
acreen,  at  some  little  distiincc,  is  placed  a  lamp,  the  light  of  whidi 
reaches  the  needle  through  a  slit  in  the  screen.  On  tlie  screen  is  a 
scale  ;  a  very  slight  movement  of  the  needle  is  reflected  by  ihe  mirror 
above  it  on  the  scale.     An  exceedingly  slight  displacement  of  the  needla 


FiO.  10. 


will  cause  a  very  large  displacement  of  the  Image  reflected  on  the 
scale.  Thus  this  inslrumcnt  is  of  great  value  in  very  delicate  researches. 
Ltydenjar. — The  Leyden  \xi  is  made  of  glais,  with  a  coating  of  tin- 
foil pasted  carefully  inside  and  out,  extending  to  within  a  few  inches  of 
the  mouth.  Through  a  varnished  wooden  cover  a  wire,  liavitig  a  knob 
at  top,  is  passed,  and  extends  to  the  inside  coating.  Now,  when  either 
positive  or  negative  electiidly  is  communicated  to  the  knob  at  the 
top,  it  i»  iramediately  diffused  over  the  whole  innide  coating ;  and  by  its 
inductive  influence  the  outside  coating  takes  on  the  opposite  kind. 
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Wben  En  this  suic, — the  two  coatings  being  oppositely  eleclritied, — 
tlie  jai  is  said  to  l>c  dtaigcd ;  and  a  diM?uirge  lakc^  i^lace  wlicn  a  coni- 
RtunicAtion  is  esubUsticd  between  the  kttob  and  tlie  outside  coating, 
the  etjutlibriiim  being  restored  with  a  bright  llasli  of  light  and  a  sharp 
report. 

As  the  fauinan  system  is  a  good  conductor^  this  dijchaige  niay  take 
place  throa^  it,  by  gnis|)in|5  the  outside  coating  with  one  hatid,  and 
lotiching  the  knob  at  the  top  with  the  other  ;  or  several  perkUiu  may 
femt  a  line  by  grasping  hands,  the  one  at  oik  cxtccrac  touching  the 
outside  cotUii^,  while  the  one  at  the  other  extreme  touches  i)ie  knob. 
All  will  feel  the  shfiek,  as  it  is  callc<l,  at  the  same  instant.  While  the 
jar  u  receiving  the  chai^  it  ntii^t  not  be  insulated ;  that  is,  the  outside 
mast  coRimanicatc  with  the  earth.  As  the  positive  fluid  collects  on 
the  issxk,  the  outside  becomes  negative  by  the  expulsion  of  the  pusi. 
tire  flaid  naturally  in  it,  and  the  accumulation  of  the  negative  fluid  in 
its  stead,  drawn  from  the  eaitb.  liut  if  the  outside  is  insulated,  these 
tramreTB  to  and  from  it  cannot  take  place,  and  therefore  the  jar  cannot 
bccoaK  charged. 

A  submarine  cable  is  really  a  vast  Leydeo  jar.  The  wire  constitute! 
the  imttrior  coating,  tlie  water  the  exterior  coating,  and  the  gutta- 
percha the  insulator  between  them.  On  this  account  the  passage  of 
an  electric  currcut  through  a  submarine  cable  i»  greatly  rcCaidcd. 

Hlrtory  0/ tfi/  Ltydtnjar. — In  October,  1745,  a  bishop  of  Camniin, 
in  Pometania,  Von  Kleist  by  name,  passed  through  a  cork  in  the  ncclc 
of  a  Aa&k  an  iron  nail  connected  with  on  elcciiical  tnachinc.  The  fla^k 
contained  tncrcury  or  alcohol  On  touching  the  nail,  Von  K.lcist  re- 
ceived a  severe  shock.  In  January,  1746,  Cuncus  Allaniand,  and 
Situschenbroek  parsed  a  wire  fiom  an  electrical  machine  into  a  flask 
filled  with  water.  Mu&sdicnbrock  held  the  flaak  in  \-\\f>  right  hand,  and 
when  a  turn  was  given  to  tJie  macbice,  he  received  a  ipark  ftom  the 
condtKlor  with  hts  left  hand. 

The  spark  was  so  terrible  that  he  declared  he  would  not  receive 
another  like  it  foe  the  French  crown.  He  observed  wIiai  K1ci^C  did 
iwK,  that  only  the  person  who  keU Ihejar  received  the  shock.  In  this 
experiment  the  kat^  of  the  observfr  corresponded  to  the  outer  coating 
of  the  ordinary  I^-dcn  jar.  He  was  the  tno»t  scientific  of  die  three 
Leyden  philosophers  who  have  given  the  name  to  the  Lcydcn  jar. 

The  theory  of  the  I.e)-den  jar,  and  apparatus  similar  to  it,  was  given 
by  Franklin  in  1747.  In  the  tame  year  Watson,  Bishop  of  Llandaff, 
wnt  a  dittcharge  bxxa  al.cydcn  jar  through  3,800  feet,  and  subsequently 

throtigh  10,600  feel  of  wirci 
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Experiments  like  these  were  also  made  by  Franklin  across  the  £ 
kiU. 

For  a  long  time  Franklinic  electricity  was  the  only  fonn  used  in  e 
therapeuttc&.  At  present  it  is  but  little  used  except  in  certa 
pitals  and  public  institutions.  Its  value  as  a  therapeutic  agi 
however,  unquestioned,  and  now  that  some  of  the  inconver 
attending  its  use  have  been  removed  by  Holtz's  machine,  it  is  ju 
it  should  have  a  fair  and  careful  trial  at  the  hands  of  modem  e 
therapeutists. 


CHAPTER  Iir. 
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Uhueb  ihe  general  term  DynamUal  BUftricity  is  included  Ihe  elec- 
tricity which  arises,  firtty  from  chemical  actioi>— especially  from  that 
attending  the  dissolution  of  inetals — called  gaivanUm  or  veUaie  tlee- 
trUity :  sttondly,  from  induction  by  currenls  or  iiiujjncts,  called 
utdtU4it  eUeiritity,  eUiiro-mag/tetUm,  or  magntt^-tUdr icily ;  thirdly^ 
frCKU  heal,  called  tktrm^-tUttriiily.  These  varieties  are  called  dynam- 
ieat  electricity,  signifying  etrctricily  in  motion  as  distinguished  from 
frictieaai  or  statical  electricity,  which  denotes  the  electrical  condition 
of  bodies  in  which  electricity  rcm^na  insulated  or  stationary.  Strictly 
speaking,  these  terms — iynamieai  %x\A  Uatieai — are  applicable  to  both 
branches  of  the  science  ;  for  if  the  poles  of  a  series  of  galvanic  batteries 
are  insulated,  tliey  manifcil,  before  the  current  begins,  the  electric 
teosioa  of  a  friction  machine.  Again,  the  characteristics  of  the  gal* 
vantc  current  are  manifeitcd  slightly  in  the  scries  of  discharges  which 
are  transmitted  in  a  wire  connecting  the  prijne  coiuluctor  of  a  machine 
ia  action  with  the  ground  or  other  negative  conductor. 

Naturt  and  Defiailien  ef  Force  and  its  Rdaiien  to  Matitr. — Firrce  is 
thai  whifh  produces  mHion.  It  is  itself  a  primary  motion  and  cannot 
be  defined.  Matter  is  a  collection  of  centres  of  force  called  atoms. 
Molecule)  arc  collections  of  atoms.  A  molecule  is  the  smallest  particle 
bto  wbicb  a  body  can  be  divided  without  losing  its  identity. 

The  molecules  of  a  gas  are  in  rapid  and  continuous  motion,  and  Ihe 
rdative  velocities  in  different  gases  has  easily  been  determined.  These 
notions  and  vclocitiea  are  the  result  of  the  forces  of  which  matter  COD- 
fitsts.  It  must  be  similarly  true  of  liquids  and  solids  :  force  and  motion 
gre  Ihe  hates  of  their  eenstituii&n.  Indeed,  without  force  matter  would 
pot  exist  at  all,  for  matter  is  simply  an  aggregation  of  centres  of  force. 

Pondarahle  Matter  is  a  form  of  force  which  our  senses  recognize. 
Eiher  pervades  all  matter  and  all  space,  but  it  is  not  recognized  by 
Ifose,  and  yet  it  is  none  tlie  less  a  manifestation  of  centres  of  force. 
,  Eleetrtcity  compartd  with  other  Forttt. — If  force  be  added  to  matta 
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the  equilibrium  of  that  point  U  disturbed,  and  the  d.stiirtuncc  is  prop» 
gated  from  molecule  to  molecule,  through  matter,  or  ether,  iir  both. 
Heat  by  conduction  and  moss-motion  are  of  matter  only.  Heat  bf 
radUtiou  and  light  arc  of  ihc  ether  only.  Electricity  is  now*  rcjardrd 
aia  a  movement  of  the  ether,  and  of  the  Uody  in  which  it  circulates. 
Chemical  action  ia  a  rearrangement  of  atoms.  After  this  action  tbo 
sum  of  the  activities  uf  the  molecules  of  the  resulting  product  is  dif- 
ferent from  that  which  its  factors  previously  had.  This  difference  is 
force,  and  apjiears  aomctiuics  as  light,  and  under  certain  conditions  as 
electricity,  but  it  is  rarely  or  never  confined  to  one  mode  of  manifw- 
tation.  The  condition  for  tht  generation  of  elutricity  by  themical  aetwn 
off  tars  to  be  that  this  atti^n  takes  phut  at  the  sur/ace  of  a  eonduetvr 
through  whieh  a  turrcni  {sa  tailed)  can  arculaie.  Since  the  current  is 
made  of  motion  of  the  nioleculeo  of  the  conductor  through  which  it 
passes,  and  of  the  ether,  the  nature  of  die  cunductor  mugt  modify  the 
current  itself.  It  is  known  that  the  current  through  a  telegraph-wire 
500  miles  long  meets  the  greater  part  of  its  resistance  in  tlie  first  100 
miles.  The  current  is  modiAed  by  the  material  and  length  and  size  of 
the  Hire. 

The  dilTcTenlial  physiological  effects  of  induction-coils  of  different 
lengths  and  &ncncss  may  thus  be  in  part  explained.  These  differential 
effects  will  be  spoken  of  in  the  electro-therapeutical  portion  of  this 
work. 

7K<r  Chemistry  ofihe  Battery  not  yet  Exact. — Chemistry  can  never 
be  an  e.Yact  science  until  temperature,  siiecitic  heat,  and  matter  are  all 
considered,  and  justly  estimated  in  all  reactions.  This  has  not  yet  b«en 
accomplished. 

We  are  unable  to  state  a  priori  what  must  be  the  electro-motive  force 
of  the  different  batteries  in  use,  since  that,  as  we  have  seen,  depends 
on  data  hereafter  to  be  delcrminctL  Frctjuently,  however,  we  are  able 
to  state  whicli  of  two  ceaciions  must  evolve  the  greater  force,  and  so, 
under  like  circumstances,  the  stronger  electric  currcnL  This  is  done  by 
inspection  of  the  electro-chemical  series  of  clcraeiiu.  I'hat  series,  how- 
ever, must  vary  with  the  temperature,  so  that  it  is  no  sure  guide. 

Office  0/  the  Water  in  the  Battery. — The  water  used  in  all  common 
batteries  serves  as  a  solvent  of  the  salt  formed  in  the  reaction,  VVbeo 
the  water  used  becomes  saturated  by  this  salt  the  current  stops,  audi  it 
declines  in  power  as  the  solution  approaches  saturation. 

Offiet  of  the  Metttlt  in  th*  Battery. — Of  the  two  metals  in  any 
battery  one  only  enters  into  the  reaction.  Zinc  has  generally  lillcd  that 
place  in  all  the  best-known  batteries,  becaute  it  is  ueatei  the  nefjative 
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Mid  of  the  electro^  ctnical  series  than  any  other  commoDand  cmve- 
BiesitmetaL  Potutium  or  sodium  would  be  thc^daiii'fo/of  Uic  netjativr 
meta],  but  they  arc  not  convenient  or  practicable.  Any  iiiirtal  or  con- 
doctor  which  ia  not  acted  on  by  the  fluid  !□  which  it  is  immersed  mxy 
occu[j)-  the  other  place  in  the  couple. 

A)I  modern  research  ictKls  toward  the  cotKlusion  that  the  different 
fanniof  electricitywhich  we  variously  distinguish  as  magn€iiim,  Fratik- 
Bmism,  gah'anism,  eUctre-na^nttism,  arc  but  expressions  of  one  force, 
•riucb  force  is.  a»  we  have  seen,  but  a  mode  of  motion  of  the  universal 
ether.  Very  recentl}-  a  European  physicist  has  estimated  the  electro- 
motive  force  of  Hoitit's  machine,  and  has  eK))ressed  it  in  a  malhemalical 
(otm,  so  that  it  may  be  compared  with  the  ordinary  galvanic  battenes. 

Id  the  [uescnt  chapter  we  shall  speak  of  the  turm  of  electricity  that 
is  generated  by  chemical  acttoa — galvanitm  or  v^Uaism.  Analogy  and 
eipcrience  make  it  more  than  probable  that  aU  thtmita!  a^iion  w^atso- 
trrr  is  atirnthd  with  the  evolaiion  of  electricity ;  and  reasoning  still 
further  we  may  believe  that  all  molecular  disturbance,  however  excited, 
must  give  rise  to  electrical  disturbance,  llie  play  and  interplay  of 
dectiical phenomena  are  incessant  and  infinite;  etectrical  force,  like 
li^il  and  gravity,  is  cver>'wliere  being  generated  and  everywhere  acting. 
If  wc  arc  imable  to  detect  the  electricity  generated  I>y  chemical  action 
only  tmdef  certain  conditions,  or  when  generated  in  comparatively 
large  quantities,  it  is  because  of  tlie  imperfections  of  our  knowledge  and 
tbe  want  of  sufficient  refinement  in  our  apparatus  for  collecting  and 
measuring  electricity. 

Asa  matter  of  experience  it  is  found  that  chemical  electricity  is  most 
conreniently  generated  by  the  reactionB  that  take  place  between  two 
tnetaH  and  some  add  aotution.  and  as  a  matter  of  convenience  and 
ecooomy  zinc  is  the  metal  at  the  expense  of  which  the  electrical  force 
is  erolved,  the  other  metals  acting  merely  as  conductors;  but  the 
combinations  that  are  actually  employed  by  physicius  are  but  a  fraction 
of  those  that  are  possible  and  conceivable. 

Every  year  new  batteries  and  modifications  of  old  batteries  arc  de- 
vised, but  all  of  them  are  based  on  the  general  principle  that  chemical 
■ctioa  of  any  sort  whatsoever  is  attended  1^  the  evolution  of  elcctri- 
dtjr. 

We  present  below  brief  descriptions  of  some  of  the  principal  batteries 
that  are  now  in  use.  All,  or  nearly  all  of  them,  in  their  original  shape, 
or  under  various  moditications,  are  used  in  elcctro-thcnLpeiitics,  We 
shallnot  attempt  to  exhaust  the  Hal,  but  to  illustrate  those  that  are  best 
known,  ntost  udetul,  and  arc  most  thoroughly  rcptcscntativc.     Those 
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who  understand  tlie  principle  on  which  these  iMlteriet  arc  constructed 
will  not  linrl  it  difficult  to  understand  any  new  cnodt6c3tion  of  them  that 
may  arise. 

Here  let  us  interpose  the  remark,  tliat  the  time  and  energy  that  are 
devoted  to  the  study  of  the  chemistry  of  batteries  will  not  be  wasted 
time— will  indeed  be  sjxnt  most  wisely — for  half  the  annoyances  of 
young  and  old  electro-therapeutistB  comes  from  the  difficulty  of  keeping 
ihcir  batteries  in  order.  This  diRiculcy  will  be  diminished  onc-halT  and 
toorc  when  wc  really  undcistacd  the  mechanism  of  Latteries  and  the 
laws  that  govern  their  action. 

Simple  Gah'anU  CircUs, — In  the  formation  of  a  simple  galvanic 
circle  there  arc  usually  metals  and  a  liquid. 
Cig.  II  constitutes  such  a  circle. 

Let  C  and  Z  represent  respectively  platej 
of  copper  and  zinc  introduced  into  dilute 
acid,  and  connected  by  a  wire.  An  electri. 
cal  disturbance  takes  place  over  all  the 
surface  of  the  linc  covered  by  the  liquid. 
Positive  electricity  is  generated  at  the  linc 
element,  and  Hows  through  the  liquid  to  the 
copper,  and  thus  a  constant  current  is  es- 
tablished over  the  wires,  as  shown  by  the 
arrows. 

So  far  as  tlie  galvanic  action  is  concerned. 
It  matters  not  whether  the  plates  touch  each  other  or  arc  connected  by 
wires,  as  in  the  figure.  A  current  is  formed,  whether  contact  is  made 
between  the  plates  either  above  or  below  the  liquid.  In  every  instance, 
however,  a  (■//-«(// must  be  formed,  around  which  the  electricity  may  flow. 
The  electricity  may  traverse  the  circuit  cither  in  a  single  current  or 
in  a  nu)nb«r  of  partial  currents,  into  which  it  may  divide  itself  when 
the  plates  are  brought  in  contact  along  their  whole  surfaces.  When 
the  plates,  or  the  wires  which  connect  them,  are  in  contact,  the  circuit 
is  said  to  be  thud ;  when  they  arc  separated,  it  is  said  to  be  broken,  or 
open.  The  electricity  is  generated  wholly  by  the  chemical  action  of 
the  acid  upon  the  zinc,  and,  other  things  being  equal,  the  quantity  of 
electricit}*  set  in  motion  will  be  proportional  to  the  extent  of  ainc  sur. 
face  exjtosed  to  the  acid. 

The  terms  Eicclrthpotitite  and  Eledrc-ne^ative. — Both  in  simple 
and  compound  circles  the  electricity  always  moves  in  the  liquid  of  the 
baltery  from  the  linc  to  the  copper ;  and  mtt  of  the  liquid,  from  the 
copper  to  the  rinc.    This  should  be  remembered,  sinte  Ou  zinc  it 
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eattej  the  eUctre-pesitlvt  etfmtni,  alihsugh  out  of  the  liquid  it  is  ntFO- 
tire;  and,  consequently,  in  ibe  decomposition  thw  occurs  in  the 
battery,  that  clement  which  goes  to  the  zinc  pole  is  called  the  c1cc:to- 
positive  element,  being  attracted  by  its  ojipositc  force ;  while  the 
dement  going  to  the  copper  is  called,  for  the  same  reason,  the  clcctio- 
negaitve— a  current  (mm  two  liquids  and  one  metal 

Two  Liquids  and  one  metal  can  also  produce  a  circuit  as  well  as  oae 
liqaid  %nd  two  metals.  Becquerel's  oxygen  battery  ^pile  a  oxyg^ne)  is 
one  of  the  best  anangcmenis  of  this  kind.  The  current  is  produced  by 
the  action  of  catiuic  potash  on  nitric  acid,  platinum  forming  the  con- 
ducdog  arc 

Homcgentity  of  tht  Gah>a$iU  Circuit. — In  frietionat  electricity  there 
ue  points  wliidi  form  the  seat  of  +  or  —  elecliicity.  On  the  con- 
trary,  in  a  wire  where  a  galvanic  current  is  circulating,  tliere  are  no 
Hich  points.  It  has  no  power,  like  frictiotiAl  electricity,  to  attract  or 
repel  objects.  'ITie  wire  feels  and  behaves  no  differently  when  the 
carreni  i&  pa&!>ing  than  w^cn  it  is  not.  The  wire  conducts  so  much 
better  than  the  air  that  the  current  followa  it.  Its  force  is  tlie  same  at 
every  point,  iu  the  battery  or  in  the  circuit.  Making  iatciruptions  la 
it  at  different  points,  and  sending  currents  through  solutions  of  sulphate 
of  copper,  the  ume  amount  of  copper  '\s  deposited  at  each  of  the 
ptacea  where  the  inlcnupiion  is  made.  If  wc  connect  the  several 
breaks  by  pieces  of  platinum  wire,  each  wire  will  be  heated  to  the 
same  temperature. 

In  short,  the  puign etie-A/atsng  anJ  ehemical  and  other  effects  of  tht 
current  are  the  same  at  every  point  in  the  eirctii/. 

Polarity  9f  the  Ctreuit. — If  the  wire  in  which  the  current  runs  be 
cot  or  broken  at  any  point  in  the  circuit,  the  current  ceases  to  flow — 
that  is,  ceases  to  be  dynamic,  but  at  the  two  cut  ends  itierc  is  statical 
electricity.  One  end  of  the  cut  wire  will  be  charged  with  +  and  the 
other  with  —  elcctricily.  The  amount  of  this  statical  electricity  will 
depend  on  the  original  strength  of  the  current  before  tlie  interruption 
was  made. 

By  the  condensing  electroscope  it  can  be  shown  that  each  end  of 
the  cut  wire  is  charged  with  an  opposite  electricity,  and  the  amount  of 
this  can  be  estimated.  If  we  take  away  any  part  of  the  wire  entirely 
from  the  circuit,  the  piece  of  wire  taken  away  b  out  of  the  circuit  en- 
tirely; but  if  the  ends  of  the  wires  at  each  point  of  interruption  be 
dipped  in  a  fluid  that  is  decomposed  by  the  current,  the  circuit  will  be 
igaio  completed,  and  it  will  be  found  that  the  part  of  the  wire  that  is 
taken  away  has  opposite  electricities  at  the  ends. 


Siniibrly,  also,  the  solution  in  the  battery  and  the  metals  themselves 
like  the  connecting  wire,  are  +  at  one  end  and  —  at  the  other.  The 
circuit  throughout  consists  of  -f  folton-iag  —  and  —  follow-ing  +•  ll 
appears  to  be  electrically  the  same  throughoat. 

EUttrital  Relations  ef  the  Elements. — In  the  galvanic  cell,  l^  tllj 
dccompositicm  of  the  water,  oxygen  arises  at  the  positive  pole  and 
h)-drogcD  at  the  negative. 

The  tnetftU  usnme  oppomte  dectricities,  the  ztnc  being  positive  aod 
the  copper  negative. 

Since  electricities  that  attract  each  other  are  opposite  to  each  other, 
the  substances  that  arc  liberated  at  the  positive  pole  aic  called  eUetrv- 
negative,  and  the  substances  liberated  at  the  negative  pole  are  colled 
eleetrs-ppsitivt.  Thui,  in  the  decomposition  of  the  battery,  oxygen 
which  is  liberated  at  the  linc  is  clcaro-ncgativc,  while  hydrogen  which 
is  liberated  at  tlie  copper  or  platinum  is  electro-positive. 

The  elements  have  been  arranged  as  to  their  cicctro-cbeinical 
lations  when  a&sociated  in  pairs  in  the  galvanic  cell.  AccordiDg  to 
recent  chemistry,  atoms  are  amingcd  in  two  classes,  according  to  their 
combining  power.  Positive  atoms  arc  those  which  are  attracted  to  the 
negative  electrode  in  elcctrolysit,  and  whose  hydrates  are  bases. 
Ntgativt  atoms  are  those  thit  are  attracted  to  the  positive  pole  in 
rlcctrolj'sis,  and  whose  hydrates  arc  adds.  The  electro-chemical  serici 
ite  presented  below : 
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Negative  fftd  — . 

Silicon. 

Zina 

Oxygen. 

Hydrogen. 

Manganese. 

Sulphur. 

Gold. 

Lanilianuni, 

Nitrogen. 

Osmium. 

Didymiunv. 

Fluorine. 

Iridium. 

Cerium. 

Chlorine. 

Platinum, 

Thorium. 

Bromine. 

Rhodium. 

Zirconium. 

Iodine. 

Rnthcniiim. 

Alumintmi. 

Selenium. 

Palladium. 

Krbitim. 

Phosphorus. 

Mercury. 

Yttrium. 

Arsenic 

Silver. 

Glucinum. 

Chromium. 

Copper. 

Magnesium. 

Vanadium. 

Uranium. 

Calcium. 

Molybdenum. 

Bismuth. 

Strontium. 
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Tungstro. 

Tin. 

Barium. 

Bocon. 

Indiam. 

Lithium, 

Carbon. 

Leaid. 

Bodium. 

Antimony. 

Cadmium. 

Potassium. 

TeUuriiim. 

Thallitim. 

Rubidium. 

Tantalum. 

Cobalt. 

CiLesium. 

Colutiibiiini. 

NickeL 

Pott/ivt  aid  +. 

TiUnium. 

Iron. 

Eocb  atom  of  any  of  the  substances  in  this  list  Ls  positive  to  any 
Btora  of  any  snbstatice  above  it,  and  negative  to  any  one  below  it 
These  diJtinctions  are  therefore  i*iirel)"  relative. 

Thus,  for  example,  copper,  when  associated  in  a  galvanic  pair  in  Ihe 
proper  fluid  with  any  one  of  the  elemenU  below  it,  generates  positive 
dectridty  and  becomes  clectro-posttiTe,  but  when  associated  with  aay 
one  of  the  elements  above  it,  becomes  electro-negative. 

The  more  electio-negilive  any  one  of  the  elements  in  this  series  is 
to  a  given  element,  the  more  intense  will  be  the  current  generated 
when  thej*  are  united  in  a  galvanic  pair.  For  example,  the  current 
generated  by  rinc  and  copper  if  feebler  than  that  obtained  from  zinc 
and  platinum,  and  the  cturent  is  less  when  carbon  is  substituted  for 
the  ptalinura.  The  order  in  the  above  arrangement  is,  however,  by  no 
ineani  absolute.  The  relative  position  of  the  metals  depends  fre- 
quently on  the  liquid  in  which  they  are  immersed  Thus  silver  is  — 
toward  lead  in  a  solution  of  dilute  sulphuric  acid,  while  in  a  solution 
of  cyanide  of  potassium  It  is  +  toward  it. 

AmaJgama/ivn,- — If  iKirc  zinc  is  immersed  in  dilute  sulphuric  acid 
DO  duflge  is  manifest,  while  ordinary  commercial  zinc  is  quickly  dit< 
•olved  by  it.  The  action  of  the  dilute  acid  or  zinc  is  due  to  the  im- 
parities of  iron  or  lead  which  it  conteuns.  These  impurities  arc  electro. 
oegMiTC  toward  linc,  and  they  cause  lacai  currcnit  of  eltctr'uity. 
When  the  battery  is  closed,  these  local  currents  iiiterfere  with  the 
actioo  that  produces  the  main  current;  when  the  current  is  open,  they 
may  still  keep  up  their  action,  as  is  evidenced  by  the  bubbling  up  of 
the  gases,  and  thus  the  zinc  may  be  in  time  destroyed. 

Now,  local  action  in  a  single  battery  cell,  arising  from  the  above 
cause,  not  only  consumes  the  power  of  that  member,  but  reduces  the 
energy  of  the  whole  Bcries.  In  order  to  avoid  this  enl.  resulting  from 
local  action,  ii  is  necessary  that  the  zinc  plates  be  amalgamated  wltl) 
mercury.  The  amalgamated  surfaces  are  reduced  to  one  unifisni 
electrical  condition,  like  pure  sine,  and  will  remain  in  the  fluid  for  any 
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length  of  time  unacted  on,  notil  connected  with  the  elecUo-ncgadTt 
clement. 

At  the  present  time  all  improved  batteries  are  coadtructed  with  anial- 
gamstcd  «nc. 

Jfi>u>  to  amaSgamait  Zinc. — ^To  amalgamate  zinc,  first  immerse  it  in  s 
solution  of  dilute  sulphuric  xcid  of  slmost  any  strength,  so  as  to  clean 
the  surface;  then  dip  it  in  mercury,  or  pout  nicicury  over  it,  and  mb 
it  on  with  a  bmih  or  sponge  or  cloth.  The  mercury  will  spread  «Ty 
rapidly  over  the  surface  of  the  zinc,  and  give  it  a  bright,  mercuiy-like 
appearance. 

The  art  of  amalgantating  zinc  is  of  great  practical  im|)ortance  to  the 
electro- therapeutist,  since  nearly  all  the  batteries  in  common  use  have 
jinc  for  one  of  the  metals.  Amalgamated  iinc  was  fa%\  used  for  gal- 
vanic batteries  by  Kemp,  in  iSi6. 

CJumicai  Action  the  Origin  cf  the  Current. — WTico  the  electrically 
opposite  metals — line  and  platinum,  for  example — are  dipped  in  acidu- 
lated  water  and  united  at  their  ends,  either  directly  or  by  a  wire,  the 
line  has  so  strong  an  attraction  for  the  oxygen  of  the  water  that  it  unites 
with  it  and  forms  the  oxide  of  zinc  This  oxide  of  zinc  combines  with 
the  sulphuric  acid  and  forms  sulphate  cf  zinc.  The  hydrogen  of  the 
water  escaiWK  in  tlie  fonn  of  gas  at  the  plelinuui.  7><  result  of  this 
ehtmicat  aeden  is  a  current  ef  eleetricity.  The  zinc  {the  electro- 
negative clement)  dissolves,  and  (he  quantity  of  electricity  gerwrftted 
is  proportioned  exactly  to  the  quantity  of  r.inc  dissolved. 

It  had  been  sujiposecl  by  Volta  and  his  followers  that  simple  contact 
cf  the  metais  w*s  at!  that  was  necessary  to  excite  the  current ;  but 
Faraday  showed,  by  two  very  beautiful  experiments,  that  mere  ceniaei 
was  not  sufficient — that  there  must  be  ehemieal  action  in  the  cell  in 
Older  to  obtain  a  current.  \\  i«  possible  that  all  clieniical  actions  are 
attendcfl  with  the  generation  of  electricity  ;  but  only  uadcr  certain  con- 
ditions, or  when  llie  amount  is  considerable,  are  we  able  to  detect  it. 

In  what  way  Hoes  Chrmteal  Aelion  generate  the  Current  f — In  sciei 
it  often  happens  that  the  simplest  and  easiest  questions  are  the  h 
to  answer.  Just  how  the  current  is  excited  by  diemical  action  we  do 
cot  fiiUy  know.  We  know  that  when  the  different  metals  touch  each 
other,  the  pUKilive  electricity  will  go  to  one  metal  and  the  negative  to 
the  other.  This  disturbance,  however,  is  only  momentary,  and  equili- 
brium in  at  once  restored,  and  no  current  continues. 

Now  we  may  regard  the  atoms  of  oxygen  and  hydrogen  that  make 
up  a  molecule  of  water  a.s  charged  with  opposite  eleciricilics,  like  twa 
diffcieot  metils.    NVhca  rinc  and  platiaum  arc  dipped  in  water,  the 
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po{ib'v«Iy  chirged  alom  will  turn  toward  one  m«tjJ  and  the  negitive 
Rnrard  th«  other ;  but  as  long  as  the  meials  do  not  lonch  each  other 
the  eqailibrium  is  at  once  restored,  and  there  i>  no  current.  The  free 
ends  of  the  metals  axe  in  a  state  of  electric  tension,  and  arc  capable 
of  tlucbaigiBg  tiiemsetvcs  into  a  condenser  or  l^yden  )u.  When  the 
mttals  or*  made  to  fturh  rack  eiher,  or  are  tonnrdtd  by  wires,  they  are 
relieved  of  their  charge,  and  igain  become  charged ;  then  again  rcBcve  S 
tiMflWelves,  and  ao  on  indefinitely.  There  is  no  equilibrium  c»tablished, 
bal  &  coiutant  effort  to  estAhlish  it,  which  never  succeeds.  This  con- 
mxM  effort  to  establish  an  equilibrium  keeps  up  the  current.  H 

EUctrkity  a  Mode  of  ifolion. — Alihoiigh.  for  the  sake  of  conve-^ 
lueocc,  we  speak  of  electricity  as  a  current  Hewing  in  certain  direc- 
bona,  after  the  manner  of  a  river,  yet,  is  we  have  already  said,  we  | 
Bhonld  not  thereby  be  led  into  ttie  cttot  of  supposing  that  the  elec- 
tricity is  a  real  fluid  flowing  through  different  substances,  or  from  one 
Kibstancc  to  another. 

Eltctrieity  is  a  disturbanee  propagated  in  th«  AfcUeules  »/  a  htdy^ 
at  the  same  time  in  the  Ether  pervading  that  body. — 'Ilie  theory  thai 

ht  was  caused  by  the  emission  of  particles  from  the  sun  was  abnii- 

acd  long  ago  ;  and  now  the  theory  that  light  consists  of  undufations 

aJter  is  considered  to  be  as  impregnible  as  the  theory  of  gravitation, 
imilarly  we  may  believe  that  electricity  consists  of  inovemetils  of  a 
different  kind  from  those  of  light,  but  which  is  variously  modified  in  its 
niauifestations  by  the  substances  through  which  it  circulates. 

The  impulse  or  movement  that  constitutes  what  we  call  the  current 
may  be  regarded  as  simply  a  mode  of  motion. 

PalarUy  of  EU^tricity.^Polarity,  oi  properties  in  opposite  direetions, 
is  oot  peculiar  to  electricity.  Ught  and  heat  tuay  also  be  polariied, 
aad  chemical  attractions  and  repulsions  are  likewise  manifestations  of 
the  polar  qualities  of  atoms.  We  may  gather  a  definite  idea  of  the 
naiurc  of  electricity  and  the  character  of  the  so-called  "  current "  by  the 
fuUowiog  illustration  :  Let  a  lube  be  filled  with  balls,  ali  of  which  are 
attracted  to  each  other.  If  the  first  ball  is  tiu-ned  round  on  it«  centre, 
ii  will  turn  in  a  similar  way  the  next  ball,  and  so  on  through  the  whole 
series.     There  is  here  no  progress  of  a  material  current,  but  simply  a 

WMti^H. 

If  the  motion  is  rapidly  repeated  through  the  attempt  of  t^lectncity  to 
£nd  an  equilibrium,  we  hive  what  we  calE  an  electrical  cutrcnt. 

Electrieity  tenvertibU  into  the  other  Great  Forces. — We  see  in  this 
•ection  on  elcctro-physics  many  illuttraticns  of  the  transfonnation  of 
,one  force  into  another.     If  we  start  with  heat,  we  find  that  it  priK 
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duces  electricity,  and  through  electricity  pioduoes  clicmical  action, 
tDagaedsm,  aiid  light.  If  w«  start  viih  magneium,  we  6nd  tlut  it 
produces  electricit)',  and  through  clcclricitjr  heat,  chemical  action,  and 
light  if  wc  siait  wiUi  chemical  action,  we  find  that  it  produces  heat, 
light,  and  electricity.  If  we  start  with  eleclriclty,  we  find  that  it  pro- 
duces magnetism,  heat,  ligh%  chemical  action,  and  motion. 

Comifrsicn  ej  EUctrUiiy  into  Htai.  The  EUiiric  Light. — By  the 
law  of  the  correlation  of  forces  the  electricity  generated  in  ft  battery 
may  be  converted  into  heat.  This  heat  may  remain  in  the  battery  or 
be  transferred  to  any  part  of  the  circuit.  In  order  to  conven  the  elec- 
tricity into  heat  it  must  pass  through  some  poor  conductor  that  resists 
its  passage,  and  thus  conipeU  it  to  appear  as  heat.  With  ordinary- 
thick  copper  wire  there  is  but  little  sensible  heat  in  the  passage  of  a 
current,  because  copjjcr  wire  is  a  good  conductor;  but  when  platinum 
wire,  vhich  is  a  poor  conductor,  is  used,  it  is  raised  under  a  strong 
current  to  white-heat.    This  has  been  iitili/ed  in  gah'<mo-cautery. 

In  the  eteetric  light  the  heat  is  transferred  lo  carbon  points  intcri^osed 
in  the  circuit.  Particles  of  carbon  become  incindcscenl,  and  are  volatil- 
itcd  and  transported  from  the  positive  to  the  negative  pole.  A  metal 
or  other  substance  may  give  an  electric  light,  but  carbon,  on  account  of 
its  friability,  gives  a  better  and  stronger  light  than  any  oKhet  substance. 
The  electric  light  was  invented  by  Sir  Humjihry  Davy  in  1813, 

Cfm^und  Galvanic  Circlts, — ^Thc  compound  galvanic  circle,  or  gal* 
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va.nc  battery,  is  comiKKed  of  two  or  more  simple  galvanic  circles-  They 
aie  so  cotmecicd  together  that  the  copjier  of  one  battery  is  joined  to 
the  rinc  of  the  next,  and  so  on  throughout  the  series.  By  combining 
together  a  number  of  cups,  sjch  as  arc  represented  in  Kig.  la,  wc  form 


DERIVED  OR  BRANCH  CURRENTS, 

an  excellent  compound  circuit.  Kocb  cup  contains  a  zbc  and  a  coppei 
pblc.  which  arc  connected  logcttirr  as  described  above.  Hy  cxainiDing 
tbis  arrangement,  it  will  be  seen  tbat  one  extreme  of  the  scries  is  cop- 
per and  l3ie  other  line.  If  these  two  extremes  or  poles  are  connected 
hf  a  copper  »nre,  the  current  will  flow  in  the  direction  of  the  arrows, 
both  through  the  scries  and  over  the  wires. 

Derived,  w  Partial,  or  Bratuh  Currettli. — When  a  current  in  its 
passa^  through  any  conductor  meets  with  different  qualities  of  resist- 
maty  it  subdivides  into  rarions  branch  currents.  In  Fig.  13  the  cur- 
RSI  goes  from  the  elements  through  the  wire  r,  g,  p,Hym\  but  if  a 


■econd  wire,  »,  x,  g  be  interposed,  the  current  will  divide  at  ^,  n, 
part  going  by  way  of  g  and  part  around  thioiigh  jr,  n.  The  divided 
currcols  which  go  through  the  wire*  are  called  derived  or  partial  cur- 
renl&.  IQ  instead  of  one  or  tn'O  wires,  a  targe  number  were  ]nter])Osed, 
the  conrDt  would  subdivide  itself  as  inaiiy  times  aa  there  were  wires, 
part  going  through  each  wire. 

In  thus  dividing  into  derived  or  partial  currents,  two  laws  are 
obeyed: 

tSL  The  SUM  cf  the  strength  of  the  divided  current  ii  efual  to  the 
ftreagth  of  the  frintipel  current.  If  (ia  Ihe  £gurc)  Uie  strength  of  the 
current  g,  p,  n  is  40,  and  f ,  x,  n  ts  60,  then  the  strength  of  the  prin- 
cipal current  in  r,  g,  before  divi.sion,  is  100. 

jd.  Tie  strength  af  the  etirrents  in  the  divided  parts  is  inversely 
at  the  resistanee  in  those  parts.  This  law  supplements  the  &rst.  Re- 
littance  itt  dtrdcily  as  the  length  and  inversely  as  the  diameter. 

If  tbe  derived  wiret  are  of  the  same  length  and  diameter  as  the  prin- 
cit>al  wire,  then  the  current  will  divide  into  equal  pares  between  them. 
If  the  derived  wire*  are  of  the  same  length  as  the  principal  wire,  but 
of  unequal  diameters,  the  current  will  clii-ide  unequally,  according  to 
the  diameter  of  each  wire.  The  law  may  be  illustrated  by  thinking  of 
the  course  that  rivers  pursue  when  they  arc  subdivided  or  split  up  intc 
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dcltu.     The  qiuntit}-  of  water  thit  Sows  ihroa|^  all  tbe  Enbdinomu 
or  deltas  would  be  equal  to  ihe  quAntitjr  tbxt  flawed  through  tbe  maifl 
itreaiu  before  the  divuioas  took  j^cc.     If  the  nbdirisions  axe  of  dif- 
ferent sixes,   Ihe  deepest  aad  widest  will  coev^ 
the  mosL  water. 

When  electricity  passes  ihrou^  tbe  bninaa 
body  it  encounters  tissues  that  differ  coosidcrabl]' 
in  their  conductivity,  and  b«oce  it  subdivides  into 
an  infinite  number  o(  derived  or  paitial  cmresia^ 
the  stren^  of  which  varies  with  the  nature  and 
length  of  the  tissues.  This  point  will  be  further 
illustrated  in  e1cctTO-phy&iolog>-  and  elecuo-then- 
peuticii. 

jyacrifition  oj  Galvanic  BattcrUj. — Under  thtl 
head  may  properly  be  indnded,  hrst,  a  description 
of  the  vcUaU  piU,  which  was  constructed  by  Volta 
in  1799,  and  became  known  in  England  in  1800. 
The  apparatus  consists  of  a  number  of  disks  piled 
ODc  above  the  other.  The  arrai^^neut  is  in  tbe 
following  order :  A  disk  tA  copper  is  placed  on  a 
frame  of  wood ;  a  dis.k  of  cloth,  moistened  by 
acidulated  water,  is  then  placed  on  the  copper, 
and  then  a  disk  of  zinc  on  the  cloth  complelea 
what  is  called  the  voltaic  couple.  A  series  of 
such  couples  constitutes  a  vnliaic  pilc^the  ter> 
minal  copper  being  the  positive  and  the  tcnninal 
(inc  the  negative  pole. 
ThU  appiMtlls  is  inconstant  and  unreliable,  easily  corrodes,  has 
many  inconvaiiences,  and  is  now  but  little  used.  Various  modifications 
of  the  voltaic  pile  have  been  devised,  but  all  of  them  axe  too  inconstant 
for  elcciro-tlicrapcutical  puqxiscs,  or  indeed  for  any  sustained  use 
wbftUoever. 

PthritatwH  in  Batterier. — When  two  metals,  as  linc  and  platinum, 
are  placed  in  acidulated  water,  the  platinum  plate  becomes  covered 
with  a  film  of  hydrogen.  This  hydrogen  b  electro-positive,  like  rinc, 
tod  so  when  the  pintinum  becomes  well  covered  we  have  clectro-posi- 
live  line  opposed  to  electro-positive  hydrogen,  and  thus  the  current  be- 
comes enfeebled,  if  not  destroyed.  This  polarization  in  batteries  is  pre- 
vented in  two  ways: 

ist  lly  keeping  the  liquids  in  constant  agitation.  Blowing  islo  the 
liquid  with  a  bellows,  or  stirring  the  liquid  by  any  mechanical  arrange 
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meet,  keeps  the  surface  of  ihe  pUtlnum  or  carbon  &ee  from  hydrogen, 
■nd  thos  prevents  the  weakening  of  the  current 

Dr.  Byrne,  in  Ims  galvano-cautery  IwHery  (to  be  described  in  the  sec- 
tion on  Klecm>-surgery),  h«  availed  himself  of  this  depoltriitng  power 
of  mechanical  agitation,  and  has  thus  succeeded  in  obtainingagreat  and 
enduring  quantit)'  of  electricity  from  a  comparatively  small  surface. 

On  the  same  principle  wc  explain  the  fact  that  lifting  the  metals  out 
of  the  liquid  for  a  moment  or  two  xt  once  increases  ihe  strength  of  the 
cnnenL  While  In  action,  the  hydrogen  accurmilates  on  the  platinum ; 
by  remoiring  the  metals  from  the  liquid  an  instant,  the  hydrogen  escapes 
ud  the  battery  b  as  good  as  ever. 

2d.  By  the  tt»e  of  hw  liquids.  The  cells  of  Cro\-e,  DanieUs,  and 
Sooseti,  to  be  heicafter  exjdained,  are  constructed  50  as  to  avoid  polari- 
Btian  of  the  metals. 

Pelarixalieit  of  EUetredes  and  Currents  ef  PeiarittUion. — ^The  elec- 
trodes that  convey  the  current  through  acidulated  water  also  become 
pobiued. 

Oxygen  covers  the  positive  and  hydrogen  the  negative  ctcctrodc. 
Hydrogen  being  eleclro -positive,  and  oxygen  electro-negative,  these 
Iwo  gases  act  like  two  metals,  and  if  the  current  of  the  battery  be  bro- 
ken and  the  two  &lms  of  oxygen  and  hydrogen  are  connected  mctalli- 
cslly,  an  electric  current  is  obtained,  just  as  a  current  is  obtained 
between  zinc  and  platinum.  In  the  liquid  the  current  flows  from  the 
fihn  of  hydrogen  to  the  film  of  oxygen.  Two  clectro<lcs  covered  in 
this  way  with  films  of  gas  are  called  polarited,  and  the  currents  gene- 
rated by  these  are  called  the  eurrtnts  of  polarisaihn.  These  currents 
of  polarization  are  always  in  a  direction  opposite  to  the  miin  current, 
and  tend  to  interfere  with  and  weaken  it.  This  polarisation  of  the 
electrodes  takes  place  more  or  less  in  all  »p|)1icatioii3  of  the  galvanic 
current.  One  evidence  of  this  is  the  discoloration  of  the  electrodes 
thai  are  employed  in  electrization  after  long  use.  To  meet  this  diSiculty 
iiMffilarisabU  electrodes  have  been  devised.  These  will  be  described 
miJder  Electro- therapcutics>, 

Seeondary  PiUs  and  Gas-Satlerus. — If  a  scries  of  plates  of  plati- 
num, with  moistened  cloths  between  them,  be  connected  with  the  poles 
of  a  battery,  the  gases  (oxygen  and  hjrdrogcn)  resuliing  from  the  decom- 
jiosition  of  the  water  accumulate  in  Alms  on  ihc  platinum.  If  now  the 
scrica  be  separated  from  the  battery,  it  will  itself,  through  the  action 
between  these  films  of  gases,  generate  a  current  A  pile  thus  formed 
is  called  a  stttmdarj  pile.  It  was  discovered  by  Rittcr.  Tlic  gas- 
battery  of  Grove  is  constructed  on  the  same  principle     The  gases  arr 
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coUccTcd  in  glass  tubes,  oxygen  in  one  aiid  hj-drogen  in  the  other,  and 
in  each  tube  is  fastened  a  plotioum  electrode.  The  tubes  are  inverted 
over  sulpburic  acid.  When  the  electrodes  are  connected  with  x  gal- 
vanometer a  current  is  incUcatcd,  the  direction  of  irbicb  is  from  oxygen 
to  bydrogeu. 
There  ue  two  general  varieties  of- batteries,  double  and  tingle  teU. 
D9ubU-ttlt  Constant  BaiUrits. — The  current  produced  by  ctements 
with  a  single  liquid  becomes  rai>idly  enfeebled,  because  of  ihc  polariza- 
tion. This  pohirisaUmt  is  prevented  in  the  double-ccU  batteries 
of  Daniell,  Grove,  and  Bunaen,  by  placing  the  electro-negative  ele- 
ment in  a  liquid  tliat  is  acted  upon  chemically 
by  the  deposited  hydrogen.  Currents  from 
these  two-cell  baltches  are  called  cemtani^ 
because  they  do  not  weaken  so  rapidly  as 
currents  from  single-cell  batteries,  and  the 
tiictaU  can  be  allowed  to  stand  all  tlie  time 
in  the  solution. 

The  term  constant  is  now  applied  to  the 
galvanic  current,  however  generated,  is, 
distinguished  from  the  induced  oc  faradtc 
current. 

Daxielts  Battery. — I-'ig.  15  represents  a 
single  cell.  V  is  a  glass  or  i*orcclaiu  vessel 
nearly  hUcd  with  a  saturated  solution  of 
jiilphate  of  copper.  C  is  a  cylinder  of  cop- 
per,  open  at  both  ends  and  perforated  by  a  number  of  bole*.  G, 
which  is  3I50  perforated  by  holeii,  is  an  annular  shelf  at  ttie  upper  por> 
tionof  the  tine  cylinder,  upon  which  crystals  of  sulphate  of  co|>per  may 
be  placed  to  supply  the  waste  in  the  cell  caused  by  the  clecLrical  action. 
P  is  a  thin  porous  vessel  of  unglazed  earthenware,  contaiiLiug  the 
atnalgimated  cylinder  of  zinc  Z,  and  a  solution  either  of  common  salt 
or  dilute  sulphuric  acid.  The  elements  are  connected  in  scries  by 
strips  of  copper,  >  and  «,  which  arc  fixed  to  the  copper  and  dnc  by 
means  of  binding-screws.  When  the  circuit  in  the;  UtttcTy  just  de- 
icribed  is  closed,  an  atom  of  zinc  replaces  and  liberates  from  the  nitric 
wid  two  atoms  of  hydrogen,  thus  producing  sulphate  of  zinc.  The 
liberated  hydrogen  replaces  one  atom  of  copper  in  the  sulphate  of 
copper,  wllich  by  electrolytic  action  is  deported  on  the  copper  element, 
or  sometimes  on  die  porous  cup.  Polarization  Is  the  resistance  to  tlie 
passage  of  the  current  produced  by  a  deposit  (such  as  hydrogen)  oa 
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cilbcr  of  the  elentents.     No  mch  depOHit  occurs  in  this  battery,  hence 
lite  current  is  constant 

Order  of  the  pans  in  Danielt's  sulphate  of  copper  baitay;  i5t,zinc; 
xd.  sulphuric  acid;  3d,  poroiu  cup;  4th,  sulphate  of  copper;  5th, 
copper. 


Jitactifm. 


HMpbstii 
In  Fis 


Zo  +  H,SO.+  CuSO,  =  ZnSO,  +  H.SO^  +  Co 


The  current  obtained  from  this  battery  will  flow  with  undiminished 
stieoetti  for  hours,  and,  in  bet,  is  superior  to  all  its  fellows  in  cod- 
staney.  Dajiieirs  banerywas  invented  in  1836.  The  niodilicationt 
of  Daniell's  battery  are  quite  numerous;  among  them  we  may  men- 
tioo  tbo^e  of  Hill,  Siemens- Halskc,  and  Muirhesd. 

Grav/s  Batttry. — Thii  battery  differs  from  Daniell's  mainly  in  the 
imiton  of  a  oitric-add  for  a  sulphate-of-copper  solution,  and  pla- 
for  copper,  by  which  increased  elecrro-inotire  force  is  obtained. 
Fig.  t6,  A  represents  a  glass  vcsxl  containing  dilute  sulphuric  actd, 
Z  a  cylinder  of  zinc  open  at  both  eiidi,  and  V  a  porous  pipe-<lay  vessel 
liortially  Ailed  with  nitric  acid.  P  is  a  plate  of  platinum,  with  a  cover, 
C,  which  re&ts  on  tlic  porous  vessel  when  the  platinum  is  immersed  in 
dtc  niiric^odd  solution  \  b  and  a  are  binding-screw;,  which  connect  re- 
tpecuvely  wi^  the  platinum  and  zinc- 

1d  this  anan^tfroent  a  double  re.iction  occurft  between  the  zinc,  sul- 
phuric acid  aixl  nitric  acid,  ginng  as  a  remit,  sulpKatc  of  ^inc,  water  and 
oitrogeu  dioxide,  which  is  disengaged,  and  by  contact  with  the  air  be- 
contes  nitrogen  letroxide.  The  r&action  in  Grove's  nitric-aod  battery 
is  as  follows:  ist.  dnc;  id,  sulphuric  add;  3d,  porous  cup;  4ifa,  nitric 
acid ;  Sth*  pUtinuin. 

2n,  +  (H^O,),  +  (H  NO.),  =  (Zn  SO  J,  +  N.O,  +  (H.  O), 

ll»n  N,  O,  +  O,  =  N,  O^by  contact  with  the  atmosphere.  Force 
jost  be  lost  by  the  evolution  of  these  nitrous  fumes.  Prof.  Wolcott 
Gibbe.  of  Cambridge,  has  discovered  lliat  a  small  quantity  of  bichromate 
of  potash  in  the  nitric-acid  cup  of  Grove's  battery  acts  as  a  deodorizer 
by  talcing  up  the  disagreeable  nitrons  acid  fumes.  Thus  one  or  the 
iDOSt  seiious  objections  to  the  use  of  this  battery  is  removed. 
Cmve's  battery  was  invented  in  iSjt).  It  13  itrf  powerful  and  if 
I 
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much  used  in  telegraphy.     It  has  also  been  employed  in  galvin' 
caatcrjr. 


no.  i4. 


BuHsm's  Double-tell  Nxtrie  Add  Battery. — This  baltciy  !s  Tcry 
similar  to  Grove's.  It  differs  from  it  only  in  ihe  subslitution  of  carbon 
for  platimini.  The  letter  P  ia  Fig.  i;  represents  a  singic  element,  u 
it  appears  when  ready  for  use. 


■^^mfe 


Pig.  17. 


F  is  a  vessel  of  glass  containing  dilute  sulphuric  acid.  Z,  a  cylinder 
of  amalgamsEcd  zinc.  V,  a  porous  vessel  partly  filled  with  ordinary 
nitric  acid  ;  and  C.  a  bar  of  coibon  or  coke.  The  zinc  is  iiist  i>laccd 
in  the  vessel  K,  after  which  the  porous  vessel  V,  into  the  nitric-acid 
solution  of  which  the  carbon  C  h.is  het'ii  irimiersed,  is  inserted  into  the 
zinc  cylinder.  The  binding -screws  m  and  n  are  rcspecdvciy  the  posi- 
tive uid  negative  polc».    The  elements  are  ananged  in  the  form  of  i 
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compound  batteiy,  by  mew  of  tlic  clani|)  m  it,  and  a  rod  connecting 
the  carbon  of  one  cell  wtih  the  zinc  of  the  following;. 

Buntcn'i  BUhromalt  Battery. — In  this  batlciy  a  solution  of  ^tchrfi- 
tKOtc  4J  fftojM — ooe  pirt  to  twelve  parts  of  water — is  placed  in  lh« 

pOTOtIS  cup. 

The  order  of  the  parts  in  Bunscn's  Bichromate  Battery  is  u  ToUows : 
tst,  sine;  ad,  sulphuric  acid ;  3d,  porous  cup;  4lh,  Hilph.  add  and 
bichromate  of  potuh  ;  5th,  carbon. 

Jitadiea. 

Zn,  +  (H,  SO.),  ^r  K..  Cr.  O,  +  (H,  SOJ, 

=  (Zn  SOJ.  +  K.  Cr,  (SO,).  +  (H.  O), 

C^rvme-aium,  sulfkaie  of  tine,  and  vraitr,  are  the  products.  The  office 
of  the  porous  cup  is  to  keep  the  bichromate  of  potaxh  from  the  surface 
nf  the  line,  and  thus  more  uniformity  and  conitancy  of  action  is  attained. 

Hliile  the  action  of  Bunsen's  battery  is  the  most  energetic  of  a]l  the 
constant  batteries,  af>d  while  the  first  cost  is  less  than  Grove's,  It  is  yet 
toore  expensive  to  work  and  more  LDCOovenient  to  manipulate.  Bun- 
sen's  batterf  was  invented  in  1843. 

IValAer'i  Sin^U-ceU  Zine^earbon  Battery. — In  this  battery  earbm 
is  Ribstiiutcd  for  the  platinum  of  the  Smcc  battety,  and  the  solution 
used  is  composed  of  bichroaule  of  potasii,  sulphuric  acid,  and  water, 
the  same  as  in  Bunsen's  battery.  The  carbon  is  usually  the  pressed 
and  baked  graphite  of  the  gas-works.  There  15  considerable  differ- 
ence in  (he  quality  of  the  carbon  as  soM  in  the  market ;  the  more 
thoroughly  it  is  pressed  and  baked,  the  belter  it  will  be.  Caibons  liiat 
ate  poor)/  prepared,  or  that  contain  impurities,  easily  become  soaked 
with  duid  and  the  saltsof  the  solutions,  and  also  generate  local  currents 
that  interfere  with  the  main  current  Sometimes  the  carbons  ore 
platinized,  that  is,  covered  with  tocly-dividcd  platinum,  as  is  the  silver 
in  die  Sroee  battery.  The  proportion  of  the  solution  used  in  Walket's 
battery  is  as  foQows : 

Sulphoric  add, 

Bichromate  of  potash,  la \\. 

Water 5  xij. 

The  reaction  is  the  same  is  in  Bunsen's  Bichromate  Battery  just  de- 
scribed. 

To  prepare  thb  ituxture,  add  the  sulphuric  acid  to  the  water,  and 
tehtn  this  it  cool,  add  the  bichromate  of  potash  well  pulverized.  Do 
not  immerse  the  elementa  in  the  fluid  until  it  is  perfectly  e66i,  for  when 
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hot  the  fluid  satuntei  the  carbons  and  removes  the  amalgam  from  the 
zinc,  and  ihiis  injures  very  seriously  the  working  power  of  the  baiteiy.* 
The  proiiortiout  uf  suliihuric  actd  and  bidiromate  of  potash  above  given 
may  be  varied  more  or  less  as  may  be  desired.  Mathcmadcal  accu- 
racy is  not  requiied.  If,  however,  the  solution  is  excessively  strong 
if  the  proportion  of  bichronvate  of  potash  and  sulphuric  acid  is  too 
great,  say  two  or  three  times  what  is  here  given,  the  battery  will  wear 
away  very  rapidly  and  a  greenish-black  deposit  will  be  found  in  the 
bottom  of  the  cells.  This  deposit,  which  somclimvs  fomis  very  hard, 
and  is  difficult  to  remove  without  breaking  the  glasses,  is  the  chromc- 
aliiiii,  and  is  a  result  of  the  decomposition  of  ihe  splits  and  acids  that 
takes  place  while  the  battery  is  in  action.  Like  ihe  Smee  battery,  the 
zinc-carbon  battery  will  need  to  be  occasinnally  aiiialganiatcdi  bnc,  un- 
like the  Smee  battery,  it  does  not  require  any  mercury  in  each  cell,  and 
the  iiresence  of  mercury  mil  give  nee  to  local  action.  We  speak  thus 
l>articularly  of  the  simple  iinc-carbon  battery,  bcrause  it  is  one  very 
widely  used  in  elect lo-therapculics,  and  it  Is  important  that  its  manage- 
ment should  be  well  understood.  The  galvmic  batteries  of  Stohrcr,  of 
the  Gatvajio-faradic  Manufacturing  Company,  -ind  of  Kidder,are  mostly 
of  single-cell  Kinc-carbon  elements.  The  zinc-carbon  battery,  like 
i>nice'%  to  be  hereafter  described,  is  rot  constant.  I  f  the  metals  arc  kept 
long  immersed  in  the  solution,  the  power  rapidly  goes  down.  It  is 
necKsaiy,  tlierefore,  to  keep  the  metals  evt  of  the  solution,  except  when 
the  battery  is  in  use.  tn  this  respect  the  b.ittery  differs  vcr>'  much  from 
the  batteries  of  Grove,  Bunscn,  and  Lcchanchi,  where  the  metals  are 
never  removed  from  the  solution  except  to  be  cleaned  and  repaired. 

Smt^s  Battery. — This  battery,  invented  in  1840,  is  vt-rj-  economical, 
convenient,  and  easy  to  manage,  and  on  that  account  has  been  con- 
siderably eniployed  in  elect ro-mtignetic  apparatus.  It  consists  of  a 
plate  of  comigaicd  platinum,  or  silver  covered  with  lincly-dtvidcd  plati- 
num, between  the  two  plates  of  zinc,  in  a  solution  of  sulphuric  acid  and 
water  (one  part  to  ten  or  twelve). 

Ilie  order  of  the  parts  in  Smce's  Sulphuric  Acid  Battery  is  as  follows ; 

tst,zinc;  3d,  sulphuric  acid  ;  3d,  platinum. 

Rcaetwn. 
2n  +  H,  SO.  =  Zn  SO,  -I-  H, 

•Kb  w«n  known  tltat  when  niphuric  add  ind  wiler  ar«  mlxfd,  the  nnlmian  be- 
come) vety  hoi.  The  ciplanaibn  o[  iliii  is  lliai  in  mixing,  tlie  atoms  uf  tlie  iiNttwwe 
■■raciMl  to  ibe  aiumi  uf  tlie  tulpliuiic  icul ;  in  other  wordi,  Vf(rrk  it  doni^  The  rol- 
umc  »  dioiiniilvcd  S  per  c«al.,  uiil  the  heat  that  appurt  is  a  result  of  the  work  ihua 
perioRncd. 
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THe  chemical  action  of  this  baner^r  is  more  rapid  than  that  of  rhe  eoI* 

ttc  of  copper  battery,  because  platinum  is  more  iMMitivc  than  copper, 

"iwhosc  place  it  occu|)ie9  in  the  satphaie  of  copper  battcrj.     TTic  dis- 

engageiiicQt  of  (be  hydrogen  is  effected  by  mechanical  means,  but  there 

be  a  large  loss  of  force  in  changing  hydrogen  to  a  gaseous  slate, 

'precisely  as  force  is  loM  in  cliaiigiiig  water  to  steam. 

The  ob}ecl  of  corrugating  the  platinum  plate,  or  making  it  into  folds 
or  fiirrows,  is  to  give  greater  surface.     The  object  in  covering  it  with 
'^finely-dividcd  pUtiiiiiin  is  lo  roughen  the  surface  so  that  the  hydrogea 
will  not  xdliere.     It  is  customary  In  using  tlic  battery  to  keep  about 
_lulf  *  tabtespoonful  of  mercury  in  the  bottom  of  the  cup,  in  order  that 
docsmaybc  all  the  time  well  anialganiated.     Care  should  he  t&keti. 
If)  tlie  preparation  of  ihU  battery,  to  prevent 
the  mercury  from  collecting  on  the  platinitiu 
pUtc     If  by  any   carelessness  it  docs   get 
on  the  platinum  plate,  it  nnll  turn  it  In  th  ' 
color  of  mercury,  and  will  weaken  ur  desti.ij' 
ihc  Ibicc  of  llie  battery.      In  this  battery 
more  or  less  action  gues  on  even  when  tlie 
connections  arc  not  made  ;  this  is  evidenced 
byifaeformaiionof  sulphate  of  fine  at  the  top 
of  the  metals  after  they  tiave  been  long  iiii- 
mcTscd.    It  b  tlierefore  an  advantage  in  using 
the  battery  (o  keep  the  elements  oui  iff  iht  to- 
lulian  Then  not  needed.     If  kept  constantly 
immersed,  like  Danicll's  battery,  it  very  »oon 
loses  its  iM>wcT  and  becomes  thoroughly  incmstcd  with  iitdpliate  of  zinc 
X^tlanehis  Battery. — During  the  past  few  years,  this  battery  ha! 
Attracted  great  attention  in  Europe,  both  among  lelt/giaphists  and  elec- 
□othcTapcutists.     The  great  advantage  that  is  claimed  for  it,  where  it 
is  not  uMd  loo  long  at  a  time,  is  that  it  is  far  more  constant  than  any 
other  battery  yet  invented.     The  battery  was  devised  by  Lecknch*,  a 
Frenchman,  in  1868,  and  bears  his  name.     A  Leclanchi  cell  consists 
of.  isl,  a.  cylinder  of  zinc  in  a  concentrated  solution  of  chloride  of  am- 
iDoiuura  ;  ad,  a  rod  of  carbon,  packed  with  powdered  carbon  and  na- 
tive peroxide  of  manganese  in  a  porous  cell.     Tlie  whole  is  closed  with 
a  corer.     The  chemical  charge*  that  take  place  in  a  Leclancht  bat- 
tery arc  these  :  Chloride  of  ammonium  is  decomposed,  chlorine  coin- 
Dining  with  the  nuc,  hydrogen  being  absorbed  by  the  oxygen  of  the 
peroxide  of  mang»ne«,  and  ammonia  being  liberated.     The  ajnimmia 
«  abtorbed  by  the  water,  hut  in  process  of  time  the  water  becomes 
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saturated,   then  the  ammonia  escapes  tlirough  the  opening  in  the 
cover. 
The  chemical  formula  is  aa  follovrs: 

2n  +  (CI  NH,).  +  (Md  O.).  =  Zn  CI,  +  H.  O  4-  (NHJ.  >  Mn.  O, 

I^clanch^'s  bitteiy  was  first  arranged  for  clectro-lhcrapcutics  b) 
Gaiff^  an  Insliunicnt-niaker  of  Paris.  It  has  been  uodilied  by  Tri)>i«r, 
the  well-known  French  electro-therapeutist,  by  Keyser  and  Schmidt, 
of  Berlin,  and  a  portable  form  has  been  devised  by  Beetz,  of  Munich. 
Leclanchir's  battery  has  one  great  advantage  and  Msme  disadvantages. 
Ita  advantage  lies  in  its  power  of  enduiancc.  If  not  ovcmorlecd  it 
frill  Stand  for  months  and  years,  and  yet  retain  suflicicnt  power  to  be 
(juite  useful  in  etectro-therapeutics.  Thiii  is  not  true  of  any  other 
battery;  even  DanlcU's,  the  most  constant  of  all,  and  as  variously 
modified,  requires  replenishing  or  cleaning  every  few  mouths,  elue  it 
goes  down  to  nothing. 

Its  disadvant-oges  are  these  : 

1st.  It  rapidly /!?/«/■/>«,  and  so  generates  a  secondary  ctirrent  that 
weakens  the  main  current.  This  polarization  only  takes  place  whca 
the  battery  is  in  action;  if,  therefore,  the  battery  is  but  little  used,  or 
only  occasionally,  this  disadvantage  does  not  a|>i>ear. 

3d.  The  free  aaimonia  that  escapes  after  the  water  becomes  satu- 
rated )5  annoying. 

On  account  of  these  disadvantages,  Leclanchi's  battery  has  not  be«n 
as  popular  among  telegraphers  as  was  at  one  time  expected  it  would  be. 
Among  Euroi)can  clcciro-lherapcutisls,  however,  it  is conMdeiabty  used. 
It  is  somctimcA  employed  in  electro-magnetic  or  induction  machines. 

Callan's  Jrm-sinc  Battery. — In  this  battery  the  positive  plate  is 
zinc  in  dilute  sulphuric  acid;  the  negative  plnte  is  iron  in  strong 
nitric  acid.  The  great  practical  difficulty  with  this  battery  is,  that 
under  certain  conditions  it  may  suddenly  and  rapidly  evolve  nitrous 
fumes.  This  complaint  has  been  made  even  by  those  who  have  adopted 
this  form  of  battery  in  electro- surgical  practice.  The  common  explana- 
tion that  the  phenomena  displayed  by  this  b;Utei'y  are  due  to  the  pas- 
sivity of  iron,  is  not  in  accxirdance  with  the  more  recent  doctnoes  of 
physics.  This  fact  is  a  serious  objection  to  the  use  of  these  batteries 
(n  electro -therapeutics.  They  have  been  employed,  however,  for  the 
purpose  of  galvano-caulcr}'. 

WoUaslen's  Zine-sopper  Bait(ry. — ^This  form  of  battery,  devised  by 
WolUston  in  ttloi,  is  now  pretty  well  displaced  by  modem  improve 


owott.     It  connsts  of  a  copper  vessel,  enclosing  a  solulioD  of  sulphate 
of  copper,  a  tine  plate,  or  a  sheet  of  copper  folded  over  a  piece  oCj 
nnc  M  as  CO  hare  MA/aeetot  the  zinc  exposed  to  chemical  actioE 
and  fo  increase  the  quantity  of  electricity.     The  two  objections  to 
battery  ue,  that  it  is  not  constant,  and  the  metals  must  be  kept  out  of 
the  solution  except  when  tn  actual  use,  and  th»t  ihe  zinc  become 
npkUy  corroded  with  a  deposition  that  weakens  tlic  force  of  the  bat- 
tciy.     This  deposition  must  be  constantly  cleared  and  scraped  off,  if 
we  would  keep  up  the  strength  of  the  curreni. 

TTie  order  of  the  parts  in  the  sulphate  of  copper  ballery,  single  ceB 
it  as  foUowt :  ist,  zinc ;  id,  sulphate  of  cupper ;  3d,  copper. 

Jiea<thn. 
Zn  +  Cu  S0«  =  Zn  So,  +  Ci) 


In  this  battery  any  kK:aI  action  on  the  zinc  will  deposit  metallic 
copper  in  the  form  of  a  black  powder  upon  the  zinc,  or  an  oxide  of 
cojiper,  which  forms  a  covering  on  the  surtAce  of  tlie  zinc. 

For  this  reason  the  zinc  must  be  antalgainittccl  or  else  frefjucntly 
cleaned.  Sulphate  of  copper  must  be  frequently  added,  so  that  the 
battery  shall  be  charged  with  a  saturated  solution  of  that  salt ;  but  care 
most  be  taken  that  the  solution  of  sulphate  of  zinc  dous  not  appioach 
saturation. 

The  necessity  of  frcqacntly  cleaning  and  scraping  the  nnc  in  this 
battery  is  a  most  serious  disadvantage,  and  on  that  account  mainly  it  is 
not  to  be  recommended  to  the  e1eciro-therapeuti«t. 

Water  Battery. — If  a  large  number  of  cylinders  of  zinc  and  copper 
be  iimiutised  in  water  in  glass  jars,  and  are  properly  protected  Irani 
h^t  and  dust,  a  current  of  electricity  will  be  prodwced.  A  battery 
of  130  pairs  causes  the  gold  leaves  of  the  electroscope  to  diverge,  and 
l.too  pairs  gives  a  strong  shock.  A  battery  of  2,000  or  3,000  pairs  19 
very  powerful.  Hatterics  of  this  kind  have  been  constructed  by  Crosse, 
Noad,  and  Gas^iot 

These  water  batteries  will  keep  their  power  for  years,  provided  water 
is  supplied  to  them  to  make  up  for  the  loss  from  evaporation.  They 
take  up  &  large  space,  and,  on  account  of  the  great  resistance  of  the 
water,  give  but  a  smatl  qtianlity  ef  tUefrieity.  For  these  two  reasons 
tbejr  offer  no  advantage  for  medical  use. 

Marine  Baiitry. — A  scfrwatcr  or  marine  battery  has  been  constructed 
by  Duchemin,  of  France.  A  cylinder  of  carbon  and  zinc,  attached 
to  a  cork,  is  put  into  the  sea,  and  connected  with  the  shore  by  corv- 
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ducting  wires.  As  the  ocean  furnishes  the  cxciiing  fluid,  it  ne^s  tt^ 
replenishiig.  It  wm  hoped  tliut  a,  battci;  of  this  kiDd  might  be  17^ 
mfficicot  strength  to  furnish  an  electric  Jight  (or  light-houses.  'tV^-' 
hope,  so  far  as  we  know,  hai  DOt  been  realized. 

Zh-jy  Pile. — Dry  piles  have,  tostead  of  liquids,  some  solid  hjgixjmetii^^ 
substatvces,  u   paper   or   leather.     Ttiere  arc  many  vatictica   of  di^ 
piles.    Those  of  Zamboni,  n-hich  irc  best  known,  are  composed  (^ 
dn  or  silver  and  binoside  of  manganese.    A  piece  of  pa|>er  is  tinned 
or  alrcrcd  on  one  side,  and  llie  other  ude  is  covered  with  powdered 
binoxide  at  manganese.     These  sheets  arc  cut  into  disks,  about  one 
inch  in  dianieter,  and  arranged  w  that  the  tin  or  silver  of  each  di*k  il 
in  contact  with  the  manganese  of  the  next  in  the  seriei.     A   Zamboni 
pile  of  300  cQtiplcs  \i  very  feeble  and  slow  in  its  action,  but  i[  au) 
charge  a  Lcydcii  jar,  and  it  is  quite  permanent. 

Jntfrtiments  for  Measuring  £Uetrinty. — The  instruments  for  mea- 
suring electricity  are  quite  numerous,  and  some  of  them  are  very 
delicate.  1 1  is  necessary  here  to  describe  only  a  sufficient  number  to 
illustrate  the  principles  involved. 

The  Vfiltam^ter. — The  voltameter  is  an  instrument  devised  by  Fara- 
day 10  measure  the  strength  of  the  galvanic  current,  it  is  a  graduated 
tube  that  receives  and  accurately  measures  the  quantity  of  gas  that  is 
generated  by  the  decomposition  of  water  by  the  current  in  a  given 
time. 

In  Kig.  19  the  ptatintim  needles  connected  with  the  poles  of  the  bat< 
tery  are  inserted  through  the  cork,  at  the  end  of  the  tube.  The  gases 
that  result  from  the  elcctrolj'sis  rise  to  the  top,  as  the  tube  is  held  up* 
right,  and  repel:  tlie  water  through  a  hole  in  the  cork. 


This  is  a  very  tnistwortliy  method  of  measuring  currents  and  of 
comparing  batteries.  Jf  we  wish  to  ascertain  how  one  battery  com- 
pares with  another  in  strength,  or  whether  a  battery  has  weakened  by 
use  or  long  itandiiig,  or  whether  tlie  strength  is  sufficient  for  a  powetv 
ful  electrolytic  operation,  the  voltameter  will  give  us  predsely  the  infor- 
matioD  we  seek. 

Gahanomtters.—K  galvanometer  is  an  instrument  for  indicating  the 
presence  and  direction  of  a  current,  and  for  measuring  it*  strength. 
There  are  scvtxd  varieties  of  galvanometers,  but  nil  are  constructed  on 
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the  satne  general  principle — a  magnti freely  hung  ta  as  U  ht  defieeted  ij 
tie  postage  of  a  current  throtigk  a  eetl  of  insulted  wire.     GaK-anom 
rtcn  wiih  a  long  coil—sorortiincs  called  ^'tension"  galvanomei^r*—    , 
ue  nscd  to  measure  circuiu  of  Uige  resistance.     Gaivaoomelent  with  ^B 
ibotl  coil — sometiraes  called  "(luantily"  galvanoinetcn — ore  used  to" 
■etiurc  circuits  of  small  resistance.    The  explatiatioo  of  this  diSerence 
fill  appear  to  the  chapter  on  Ohin'»  Xaw. 


na.1 


Atiaiic  Galvanfimtier. — This  roim  of  galvanometer  ta  used  either 
detect  the  simple  presxMtce  of  a  current,  or  to  mea&ure  the  strength  of  a 
weak  current.  I,et  A  and  B,  Kig.  20,  represent  two  needles  of  about 
equal  Btrenglh,  ha%'ing  the  same  axi&,  and  having  their  poles  reversed 
va  reference  to  each  other.  The  needles  vill  settle  a  very  little  in  the 
tiKiidtaD.  from  the  fact  that  otK  of  them  is  very  slightly  more  highly 
■Monetized  than  the  other. 

C  is  an  iniulatcd  u-ire,  bent  around  the  lower  needle  several  times. 
When  A  current  is  passed  through  this  wire,  the  needles  will  be  inAu- 
enoed  to  turo  in  the  same  direction.  In  tliis  way  the  passage  of  the 
Btost  feeble  current  may  be  detected.  In  connection  with  a  thcnno- 
electric  pile,  this  imtniment  is  capable  of  indicating  a  change  of  tern- 
peraturc  of  only  a  vciy  small  fraction  of  a  degree.  Galvanumcten 
which  have  a  long  resistance  coil,  and  in  which  a  branch  resistance  coil, 
or  "shant,"  ai  it  is  called,  is  interposed,  may  be  «aed  to  measure 
ttr»Hg  currents  (see  chapter  on  Ohm's  Law),  and  are  therefore  con- 
remeot  in  comparing  batteries.  A  galvannmcter  of  this  kind  that  we 
employ  will  be  described  under  electro-therapeutics. 

Th^mfoi/s  RefleHing  Galvanometer. — Sir  William  Thomson  has  done 
mnch  to  advance  the  science  of  electrology  by  the  consintctioii  of 
his  reflecting  or  mirror  galvanometer,  which  will  Indicate  the  presence 
uf  very  slighl  currents.  This  instrument  cunaists  of  llic  coils  of  a  gal- 
TSDOtneter,  1>etween  which  are  suspended,  by  a  single  silk  hbre,  a 
and  magnet,  which,  when  it  moves  under  the  intiiicnce  of  a  cur* 
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rent,  is  rcficctcJ  through  a  lens  on  a.  graduated  scaU  placed  at  a  litth 
distance  tn  fiont  of  it.     A  lamp  is  placed  behind  the  screen,  whicin 
CODIUDS  a  ilii,  through  which  the  %hc  passes  to  th«  mirror,  &on*: 
wfaich  it  is  reflected  back  on  the  graduated  scale.     \V1iei)  the  ntagne-C 
is  deflected  by  tite  i>asuge  of  a  current  through  the  coil,  the  iaa%^> 
moves  to  the  rig^t  or  left  along  the  scale,  die  angle  made  by  the  n-^ 
fleeted  image  being  twice  the  angle  through  which  the  mirror  aniS' 
magnet   are  deflected.       A   vtrjr  tmall  d^jleeiwn   of  the  magnet  pn- 
duces  a  lery  grtai  dUptatement  <*/  tht  refiedtd imagt  «n  ifu  scrttn,  and 
thus  X  very  slight  current  can  be  detected. 

This  insiriuuent,  as  that  of  Wiedinann,  of  Germaoy,  is  much  used 
iii  delicate  electro-physiological  researches. 

Rkeosiaiet;  Jnitranertls  for  Measuring  Resisiantt. — ^The  rheostat, 
an  instrument  invented  by  Wheaistone,  was  originally  designed  lo 
ascertain  the  relative  amount  of  resistance  of  different  condiictofs.  In 
clcctio-therapeulics  it  is  employed  lo  interpose  rcsislaiices  in  the  circuit, 
etc,  so  as  to  delicately  modify  the  strength  of  the  current  within  unali 
fractions  of  the  strength  of  an  element. 

In  elcctro-phyBlological  investigations,  as  also  in  cenain  branches  of 
eleciTO-tbcrapcutics — particularly  in  applications  to  the  ear — ihcostates 
have  been  used.  The  form  employed  by  Urcnner  and  others,  and  also 
the  water  rheostat,  will  be  described  in  electro  therapeutics. 

Early  liisSery  of  Gah'am'tm.-^ln  the  year  1 786,  while  Galvani,  Pro- 
fessor at  Bologna,  was  cxpcrimcniing  with  an  oUI-foshioned  cicclrical 
maclune  that  lay  near  a  dish  of  frogs  that  had  been  prepared,  it  ia 
stated,  for  his  sick  wife,  he  noticed  that  the  frogs  jumped  whenever  X 
spark  was  drawn  from  the  conductor  of  the  machine.  On  observing 
this,  it  occurred  to  him  that  perliaps  he  had  found  a  means  of  detect- 
ing atmospheric  electricity  more  delicate  than  he  had  previously  em- 
ployed. In  order  lo  test  this,  tUlvani  took  the  disli  of  frogs,  and,  with 
his  nciglihor  Cimillo,  went  out  on  the  terrace  of  his  house.*  It  wai 
a  clear  evening  in  the  early  part  of  September,  and  no  marked  elec- 
tric phenomena  were  apparent  in  the  air.  Fixing  an  iron  hook  in  the 
spine  of  each  frog,  he  suspended  it  from  the  iron  railing. 

Be&olii  i/enlancous  mifvemenis  appeared  in  the  fregSy  varicus  i« 
t^eir  tharacter  and  guite  frequent  f 

That  moment  was  the  birth  of  the  science  of  Galvanism.  At  once 
there  flashed  011  the  mind  of  Galvani  the  queiy,  What  eamts  these  f«i. 


•  At  No.  96,  ill  Sliulo  S,  I'clicc  BolojTM,  the  hou»  where  G&lvani  lU-cd,  wilfc 
tcitatc  and  r^ini^H,  b  nill  shuwn  to  Irovcllcrs. 


EARLT  HISTORY  OF  GALVANISM. 

tre^twnt  t  There  were  t)o  electric  disturbancca  in  the  air ;  the  cl 
nuchincms  &i  away  inside  the  house.  Coiild  there  be  electricity  : 
frogs  ihcoucK-es  7  In  ifae  history  of  science  it  often  hi|>))ens  that  a 
theory  partly  false  gM^ti  U3  into  facts  that  are  wholly  true.  Thus  it 
happened  to  Galvani. 

From  that  moment  until  he  died,  he  lived  in  an  atmosphere  of  ex- 
periment Krog»  without  number  were  slaughtered,  and  all  for  the 
purpose  of  proving  to  himself  and  oUicie  that  it  wa£  animai  eUitridty 
that  caused  these  contractions- 

Galrani'a  retearcbes,  as  soon  as  they  were  made  public,  in  1791,  ex- 


Fis.if. 


died  great  interest  among  scientific  men,  and  in&pired  him  to  make 
another  attempt  to  master  the  mysteries  of  electricity.  At  the  time 
when  Galvani  made  his  dbcorery,  the  interest  excited  by  the  discovery 
of  the  Lcyden  jar  and  Franklin's  Jiitc,  about  forty  years  previously, 
had  died  out.  Philosophers  had  followed  the  vein  thus  opened,  about 
as  &r  as  it  seemed  to  lead.  They  supposed  that  the  battles  of  cleo* 
tricity  were  all  fought  out,  and  so  they  were  laying  aside  their  armor. 
On  the  annOQDCement  of  Galvani*!  discovery,  his  experiments  were  re* 
pcated  all  over  Europe,  and  the  theory  that  the  contractions  of  the  vavi- 
flea  of  the  frog  wccc  due  to  animal  electricity  was  uiiiveisally  adopted. 
VcUdt  Researches  :  The  Theory  of  Contaet  and  Chemical  Action. — 
Among  those  who  were  stimulated  by  the  discovery  of  Galvani,  was 
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Voha,  Professor  of  Pliyaci  in  Pavia,  luly,  who  had  already  been  long 
dlsunguishcd  oa  an  electrical  experimenter,  and  who,  in  the  knowledge 
of  this  gpcciai  branch,  was  for  superior  to  GalvanL 

Al  first  Volta  accepted  Galvani's  theory  of  animal  electrUtty,  but 
subtequeiit  rcseaich  caused  hini  to  doubt  its  (ruth.  He  observed  ihat 
U  was  only  bv  nicons  of  htterogcitofui  mttais  that  muscular  contractions 
could  mvariabiy  be  produced,  and  hence  he  denied  the  existence  of 
animal  ctccuiciiy,  ex|tlaimRg  the  phenomenon  of  muscular  contractions 
through  the  in6itcnce  of  the  anilicial  electricity  excited  by  a  hetcroge- 
neuus  Dietallic  conibina*ion.* 

i::ilvani  then  not  ouH  deinoD&traled  that  contractions  could  readily 
be  c-iuseJ  by  exactly  homogeneous  metals,  but  that  the  phenomenon 
was  produced  by  tlie  aitiiple  contact  of  ncive  and  muscle.  H  is  manner 
of  expcfiiuenling  was  as  follovi-s :  The  kg  of  a  frog,  denuded  of  its  skin, 
had  its  sciatic  nerves  cut  at  their  exit  from  the  %'ertt;brai  cohimn.  The 
nerves  thus  denuded  were  taken  gently  up  by  some  noii -conductor  and 
luade  to  touch  one  of  the  muscles,  when  the  leg  would  immediately 
t>ccomc  convulsed.  Volta  endeavored  to  prove  that  the  cc^Mssion 
caused  by  the  contact  of  nerve  and  muscle  was  the  cause  of  the  electric 
current  thu& produced ;  but  Galvani  conclusively  demonstrated  ihatsoch 
could  not  I>c  the  case,  by  placing  a  nonconductor  between  the  two  lis- 
Euca,  when  no  action  could  be  excilc-d  in  the  leg.  He  went  further) 
and  at  last  succeeded  in  producing  muscular  contractions  when  only  the 
nerves  of  non-prepared  legs  were  brought  in  contact. 

The  diKovcry  of  the  Voltaic  pile,  which  excited  great  interest  in 
men  q(  science,  seemed  to  decide  the  battle  for  Volia,  and  all  the 
efforts  of  Galvani  to  convince  philosophers  of  the  existence  of  animal 
electricity  were  in  vain.  Galvani's  first  observations  on  frogs  dates  back 
as  far  is  1780.     He  first  published  his  researches  in  1791. 

Volta  did  not  undertake  IJie  investigation  of  the  subject  until  1792, 
the  year  following  the  publication  of  the  researches  of  Galvani.  And 
yet  Volla  has  almost  equal  claim  to  be  the  founder  of  the  science  of 
galvaiiisni  ;  for  while  Galvani  diM^overed  the  new  manifestation  of 
electricity,  he  failed  to  comprehend  its  true  value,  while  Volu,  by  the 
discovery  of  the  pile  which  bears  his  name,  demonstrated  what  CtlvaDJ 
would  never  believe,  but  which  Prof.  Fabroni,  of  IHorence,  had  in  1 792 
suggested,  that  chemical  action  was  the  source  of  the  electricity  in  G>U 
vani't  experimeaU. 


*  The  theory  iltAt  the  ocpcfimeni  ot  Gklvad  coaUl  be  explained  by  chemical  idloa 
MLS  (irst  tuggnted  by  PtaL  Fabroni,  of  Flomtcc,  la  1792. 
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Ei.KCTROi.T3ts,  derived  from  ^Kaerpw  and  Xv»,  Ihiougb  kvnt.  disen- 
is  tkt  tut  vr  fraeest  of  dteompoting  a  tcmpound  svbstanee  hy 
Attruity. 

Elcctno-chcmicul  dccomposittoD  takes  place  at  both  potea,  but  nich 
iSSietent  products  and  manifestations,  according  to  the  strength  of  the 
ODRCDl,  the  niinr«  of  th«  stihstanres  acted  upon,  and  the  material  of 
vhkh  the  electrodes  are  composed. 

Hitiory  of  EUttrolyfii.—^'hc  cliemical  effects  of  statical  ettetritiiy 
*rer7  6rst  investigated  by  Drs.  Priestley  and  CavcndUh,  in  1784.  The 
(Composition  of  water  by  passing  through  it  a  succession  of  discharges 
of  naiical  electricity  was  finst  discovered,  in  1789,  by  Mt-ssrs.  Dicnian, 
PaetE*  Van  Troostwyck,  and  Clilhbcrison.  'ITic  power  of  ihc  ^nhanie 
carrcnt  (o  decompose  water  was  discovered  and  first  described  by 
Messrs.  Xtciiolson  and  Carlisle,  in  iSoo.  They  experimented  with  the 
volute  pile,  which  had  then  just  been  discovered.  Th<.><ic  experiments 
also  decomposetJ  other  substances  by  the  galvanic  current.  On 
av.  20,  1806,  Sir  Humphry  Davy  presented  to  the  Royal  Society  a 
■eanre  "  On  some  Chemical  Agencies  of  Kleclricity,"  and  in  the  fol- 
lowing year  he  announced  his  discovciy  of  the  dccomiJosiiion  of  the 
fixed  alkalies.  Between  1831  and  1S40  Foiaday  published  his  "  j&i- 
fcrimenSai  Rtsfarchet  in  Bltetricity,"  in  one  of  lh«  most  remarkable 
series  of  scientific  essays  that  ever  proceeded  from  the  pen  of  man. 

Ttrminohgy  of  F.letlrolysii.^^Wxii  the  aid  of  two  frifnds,  Faraday 
{Hvparcd  the  following  terminology  of  electrolysis,  which  i^  now  gener- 
atljT  adopted.  The  poles  where  the  electricity  passes  in  and  out  of  the 
body  that  is  undergoing  decomposition  are  called  eUctrodes  (ijAcwrpoi', 
and  oSdc  way).  The  surface  where  the  cturcnt  enters  the  decompos- 
ing body  is  called  the  anotie  (ora,  upward,  and  i&»,  way)  1  the  surface 
iriicre  the  cuireot  leaves  the  decomposing  body  i»  called  the  iaihoHt 
(mt>£,  downward,  and  AJbit,  way).      The  anodt  is  in  contact  with  ihs 

iti/nv  ftole  and  the  tathodt  with  the  negative. 
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PrActically,  anode  is  used  as  synonymous  with  po^liivc  pole,  and 
cathode  with  negative,  although,  strictly  speaking,  anode  and  cathode 
refer  to  the  pohtfs  ej  Ike  daempanng  body,  and  positive  and  negative 
to  the/c/«  of  the  battery  that  are  in  contact  with  these. 

Conipotmd  substances  that  arc  diiccily  decomposable  hj  the  current 
arc  called  eUttralyies  {i;Ax«Tpoi-,  and  A™,  dccompOK).  To  electrolyse 
a  body  is  to  chemically  decompose  it  by  the  current.  The  act  of  jwo* 
ducing  electrolyjii  is  called  eleetrolyzation. 

The  elements  of  an  electrolyte  arc  tenncd  i5nj.  (tfiuv,  participle  of 
the  verb  t'^\,  to  go}.  Those  hns  that  appear  at  the  at^e/t  are  termed 
anion*,  those  which  appear  at  the  cathode  are  termed  eathns.  For- 
merly anions  were  termed  clcctro-negattve,  and  cations  the  electro-posi* 
tive  elements  of  ilic  compound.  Water,  for  example,  is  an  electrolyte 
Chat  evolves  two  ions — oxygen  and  hydrogen ;  oxygen  goes  to  ihe 
anode  and  is  the  anion ;  hydrogen  goes  to  the  csthode  and  is  Ibe 
cation. 

No  substance  can  be  an  electrolyte  which  is  not  a  conductor;  bnt 
b  the  readiness  with  which  they  are  decomi>osed  substances  widely 
vary.  Every  electrolyte  must  contain  more  or  less  of  water.  Pure 
water,  though  an  electrolyte,  is  yet  decomposed  only  wilh  great  diffi- 
culty ;  but  by  adding  to  it  a  little  suljihiiric  acid,  or  certain  sails,  it  very 
easily  undergoes  electrolysis.  It  is  fuithcniiore  believed  that  no  fluid 
can  be  a  conductor  without  also  being  an  electrolyte;  that  is,  more  or 
less  electro-chcmica!  decomposition  must  take  place  when  the  galvanic 
current  passes  through  any  fluid.  Substances  that  are  found  to  be  ready 
electrolytes  arc  chloride  of  sodium,  muriatic  acid,  and  iodide  of  potas-  I 
sium. 

Lavft  of  EUeirolym. — Although  electrolysis,  like  all  other  phc 
nomena  connected  wilh  atomic  changes,  is  but  imperfcclly  undersiooc^ 
yet  some  of  the  general  laws  of  its  operation  have  been  already  weQ 
ascertained. 

^Vmong  the  more  important  of  these  laws  the  following  may  be  enu- 
merated : 

t.  Definite  Eleelro-ckemical  Action. — It  has  been  found  tliat  when 
several  substances  arc  simultaneously  decomposed  by  the  current,  the 
elements  that  are  evolved  are  definite  in  quantity  and  are  electro- 
chemical equivalents  of  each  other.  TIjis  law,  which  was  discovered  l^ 
Faraday,  may  be  thus  illustrated.  Let  the  current  be  sent  successively 
through  a  series  of  cells  filled  with  oxide  of  lead,  chloride  of  lead,  and 
diloride  of  silver.  The  different  substances  would  combine  in  the  fol- 
lowing proportions : 
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At  ibc  PoMlive  Pole. 

Water- JJg'is-  oxygen. 

Oxide  of  lead S        " 

Chloride  of  lead. . .     35.3  grs.  chlorine. 

Iodide  of  Itad 137  gts.  todme. 

Chloride  of  Blvcr. .     35.5  grs.  chlorine. 
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At  the  Nccktirc  Pole. 
t  gr.  li}'drogen. 
"3-5  grs-  Ivad. 
10J.S      " 

103-5       " 
108  grs.  silver. 
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' lliese  BombeTS,  it  will  be  seen,  represent  the  combining  pro^rtioni 
of  tbese  Mib&tances. 

Subatances  combine  in  equivalent  propoiiions  ;  thcjr  arc  decomposed 
in  Ibe  same  equivalent  proportions. 

s,  Primary  and  Sfeendary  RtsuUs. — ^Tli«  results  of  electrolytic  action 
■re  distinguished  as  Jtrimary  ami seeondary.  The  results  are  called  j»r*- 
maty  when  the  eleriKnts  that  arc  decomposed  appear  at  the  electrudes 
onrlianged  and  uncoinbincd ;  the  results  are  called  sueadary  when 
thif  clcnacnu  that  are  dccomjwscd  arc  changed  or  reconibined  when  they 
^f  ear  at  the  electrodes.  The  sccondarj'  results  are  favored  by  the 
tuuttni  condition  of  the  elements  that  are  decomposed.  Tlie  Kcoiidary 
tcsilts  arc  caused  by  the  actioti  of  the  decomposed  elements  on  the  sub- 
lUoce  of  the  electrode,  or  on  the  substance  itself  that  is  undergoing 
decomposition.  Even  the  decomposition  of  water,  when  diluted  with  sul. 
pbaric  acid,  is  really  a  secondary  result.  Perfccdy  pure  distilled  waiei 
does  Dot  perceptibly  decompose  even  under  quite  a  strong  current.  If  a 
few-  drops  of  sulphuric  gases  are  added,  the  acids  arc  freely  disengaged. 
The  sulphuric  ncid  H^O^  is  disengaged  by  the  current  into  H,  at  die 
negitive  and  SO,  at  the  positive  pole  ;  the  former  H,  is  liberated, 
and  the  latter  SO^  at  the  positive  pule  aces  on  the  water  and  forms 
sulphtuic  acid  again-  Secondary  decomposition  is  modified  by  the 
material  of  which  each  electrode  is  composed.  Thus  in  dc;composing 
(olphuric  acid,  when  tlie  positive  electrode  is  made  of  carbon,  the  oxy- 
gen decomposed  acts  on  the  carbon,  forming  carbonic  acid  and  carbonic 
oxide.  Klectro-cbemical  action  continued  for  weeks,  months,  and  years, 
as  was  done  by  that  very  laborious  eicpcHmentcr,  Mr.  Crosse,  of  Broom- 
fieldr  may  produce  a$  sccondaiy  results  inlcrc!;dng  minerals,  such  as 
quaru,  arragonitc.  maladute.  During  th»e  experiments  in  electro- 
cryatalUzatioD  Mr.  Crowe  discovered  that  remarkable  insect,  the 
atarut,  which  appeared  in  electrixed  solutions  of  sulphate  of  iron, 
folpbatc  of  zinc,  and  nitrate  and  sulphate  of  copper.  It  was  supposed 
that  the  acari  arose  from  ova  deposited  by  inlets  floating  in  the  at- 
mosphere, and  that  they  might  possibly  be  hatched  by  electric  action. 
Ai  a  reward  for  this  discovery,  which  now  seems  to  be  almost  forgotten. 
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Afr.  Crosse  m»  subjected  to  absurd  xnd  outrageous  abuse,  is  iboi 
he  were  infiinging  on  the  |>reTX>gariTcs  of  the  Crcalor.  Mr.  Wcckes, 
Sandwich,  in  Kent,  subsequently  repeated  the  experiments  of  Crosse 
pauing  electrical  currents  through  silicate  of  potash  in  glass  r«reiv< 
over  mcrciiry.  All  possible  care  was  taken  to  keep  out  foreign  matter. 
After  a  constant  action  of  a  jrcar,  insects  appeared,  cntirclj  similar  to 
those  obtained  by  Mr.  Crosse.  The  metallic  dejiosils  in  clec tro  metal- 
lizing arc  the  secondary  results  of  the  electro-chemical  decomposition. 
Water  is  elcctrolyfcd,  hydrogen  is  disengaged  al  the  cathode,  and  oxy- 
gen at  the  anode  1  but  the  hydrogen  reacts  on  the  metallic  solution, 
combines  with  its  oxj*gen,  and  frees  the  metal.  The  oxygen  also  com- 
bines with  an  element  at  the  anode.  In  the  seaion  on  Electro-Sorgi 
it  will  be  found  that  the  sccontiary  decomposition  is  utiliied  in  the  sel 
Hon  of  the  material  used  for  needles  in  galvano-puncture. 

3,  The  Differtntial Adion  of  tA^  P^Us. — ^Differcnt  elements  go  lo  the 
anode  and  the  cathode,  according  10  the  ttatiue  of  the  substance  de* 
composed  and  the  material  of  which  the  electrode  is  made. 

Ptal'mum-wire  makes  the  best  electrode  for  electrolytic  experiment) 
on  various  substances,  because  platinum  is  not  acted  on.  Copper  and 
silver  wire  may  be  use<l,  but  th«  secondary  action  which  they  cause 
greatly  complicates  ihc  experiment. 

To  distinguish  the  precise  character  of  the  changes  that  take  place  in 
the  electrolysis  of  many  substances  is  frequently  diDicult,  and  sometimci 
impassible.  It  is  ditlirult  to  decide  whether  any  of  the  elements  of  the 
electrolyte,  besides  water,  undergo  decomposition  ;  and  whether  the 
changes  are  of  a  primary  or  secondary  character. 

Among  the  substances  that  are  most  readily  decomposed  by  the  eleo 
trie  current  are  the  following ; 

Iodide  0/  Potaiiivm. — Thi*  decomposes  under  a  very  feeble  ctinai^ 
the  iodide  and  oxygen  going  to  the  positive  and  the  hydrogen  and  al- 
kali to  the  negative.  Thus  the  decomposition  of  iodide  of  po 
by  electricity  affords  a  very  good  means  of  distinguishing  the  poles. 
The  brown  color  of  the  iodine  always  apjicais  al  the  positive  pole.  Thp 
whole  solution  soon  presents  the  color  of  iodine. 

Chhride  of  Sodium. — .\  solution  of  common  salt  decomposes  quite 
readily,  chlorine  appearing  at  the  positive  .-ind  hydrogen  and  oxide  of 
sodium  at  the  negative  pole.  If  the  positive  needle  is  platinum,  the 
odor  of  chlorine  is  at  once  detected ;  if  it  is  of  copper,  the  chlorine 
unites  with  the  copper,  making  the  .lolution  turbid. 

Aettatt  of  Lead. — This  salt  in  solution  decomposes  will)  comparative 
ttowno'S  by  secondary  action,  peroxide  of  lead  appearing  at  the  post 
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\>o1e.  and  hanging  froni  it  in  light  ihiculs  or  massca.  The  water 
Iquencly  di^cmnposes  before  the  lead  yi«klf  at  All. 
!jVo*r/<j  Jris-JUfigj. — It  \s  by  the  ckcirolysis  of  lead  that  the  beau- 
Ifiil  iris-nn^  arc  produced.  A  i>otishcd  sled  pbie  h  put  in  a  dilute 
ion  of  aceute  of  lead.  The  steel  plate  is  connected  with  the 
[potbive  pole  of  a  galvanic  baiiOTy,  while  a  wire,  conoected  with  the 
[  ncgattve  pole,  is  put  in  the  solution.  Peroxide  of  lead  U  at  once  libc- 
ntcd  on  tiie  itcvl  beneath  the  wife,  and  a  Ahn  extends  outward,  l)Ut 
growing  thinner  aixl  thinner.  Thu$  a  scries  of  concentric  ciicles  a 
(onned  exhibiting  bright  im  colors. 

iVUrtc  A(ui. — Strong  nitric  add  cooducts  well  and  decomposes,  oxy* 

gen  appearing  at  the  positive  pole,  nitrons  acid  and  nitric  oxyd  at  the 

o^attve  pole.    Dissolution  takes  place,  and  the  water  becomes  yellow. 

mtrait  of  Potash.— 'Y\\\%  is  a  good  conductor,  and  yields  secondary 

results. 

SmJpMurffits  Ac'ut. — Tliis,  when  diluted,  yields  oxygen  at  the  positive 
pole,  and  hydrogen  and  sulphur  at  the  negative. 

So/f  Auric  Afiii.—'Vius  yields  sulphur  at  the  negative  pole,  and  pio- 
(hicea  secondary  results. 

Mtaiatif  Add. — A  strong  solution  of  this  yields  hydrogen  at  the 
SQpibve  pole,  and  chlorine  at  the  poiitive  pole. 

£tt£tro-m*taUurgy. — Electro- metallurgy,  or  the  art  of  precipitating 
[nwula  from  tbcir  solutions  by  the  galvanic  current,  is  a  result  of  the 
[dscmrery  of  electrolydis — is  indeed  itself  &iinply  an  electrolytic  pro- 
There  are  two  divisions  of  this  art — e!ectrot)*ping  and  electro- 
l^aitng.  The  art  of  electrometallurgy  was  discovered,  independently, 
[bySpeticrr,  in  England,  and  Jacob!,  in  Petersburg,  in  1837.  Electro* 
was  discovered  by  Bnignatelli,  a  pupil  of  Volta,  but  was  first 
by  M,  de  la  Rive. 
Tkt^ry  j»/  Elrdrn^ytis. — The  theoij  of  electrolysis  at  present  accepted 
is  the  following :  In  ever)-  compound  one  of  the  elements  is  electro 
positive,  the  other,  electro-negative.  Under  tlic  influence  of  the 
Opposing  electricities  Eroni  the  electrodes,  decomposition  and  reeom]>o- 
sition  go  on  from  one  pole  to  the  other.  But  these  decompositions  and 
Rcofupo'sitions  are  seen  only  at  the  tUctrfdfs. 

This  may  he  illustrated  by  the  electrolysis  of  water.  Water  U  com- 
posed of  OtK  atom  of  oxygen  and  two  atoms  of  hydrogen.  Oxygen  is 
dec tiO' negative  and  hydrogen  is  electro- positive. 

When,  now,  the  electrodes  arc  dipped  in  water,  the  electro-negative 
oxygen  o(  the  molecule  a  (Fig.  ^3)  is  attracted  to  the  positive  pole,  and 
die  electro-negative  hydrogen  ]arjv^\ieA.  .    ..  .,•   .  ,  ;.-    v 
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The  oxygen  is  then  given  off  at  the  positive  pole,  while  the  liberated 
hydrugcn  unites   itself  with  the  next  atom  of  oxygen  of  the  molecule 

b,  while  the  onginal  atom  of  hy- 
<lrogen  is  expelled. 

'I'his  atom  of  hydrogen  unites 
with  the  oxygen  of  the  molecale 
e,  drives  out  the  hydrogen  with 
'J-    -  which  that  atom  had  been  pre- 

viously cocnbincd,  and  so  on  through  the  whole  scries  of  molecules 
until  the  negative  pole  is  reached.  Here  the  hydrogen  has  ao  more 
oxygen  to  coinbine  with,  so  it  is  liberated  asgss. 

The  electrolysis  of  all  other  elearolytcs  is  similarly  explained.  This 
siinitle  and  ingenious  theory  was  devised  by  GrollhOss. 

Defompfud  EhtnenU  appear  eith  at  llu  Ele^tradtt. — In  electrolysis 
the  elements  decomposed  appear  only  at  the  electrodes ;  the  interme- 
diftce  region  presenii  no  change,  although,  of  courEe,  it  must  be  trav- 
ersed by  the  decompositions  that  occur.  This  is  illustrated  by  tbe 
following  experiment  of  Davy  i  Three  vessels  arc  connected  by  a  cot- 
Ion  wiclc  thoroughly  moistened  In  one  vessel  Is  pincvd  an  alkaline  salt, 
and  in  the  other  two,  water.  The  liquid  of  all  three  vessels  b  colored 
with  syrup  of  violets.  When  the  galvanic  ciurent  is  made  to  pass  throiq;h 
the  vessels,  the  liquid  at  the  negative  pole  becomes  green,  and  the 
1i(imd  at  the  positive  becomes  n/i,  demonstrating  that  (he  acid  goe«  to 
the  positive  and  the  alkaline  base  to  the  negative  pole.  The  lluid  to 
the  mitfJU  veisel  suffered  no  change  of  color,  although  it  must  have 
been  traversed  by  (he  acid  in  the  solution. 

EUetrolysis  compared  with  the  Reactions  in  the  Batteries. — It  will  be 
observed  that  the  chemical  action  that  takes  place  in  the  fluids  of  any 
battery  is  similar  tn  electrolysis.  The  two  are,  indeed,  facts  of  jwe- 
ciacly  the  same  nature.  The  action  in  the  battery  is  accompanied  by 
an  electric  current ;  die  action  in  electrolysis  occurs  as  a  result  of  the 
passage  of  a  curreni. 

In  ihc  section  on  Electro-Surgery  it  will  be  shown  that  all  these  phy- 
sical laws  of  electrolysis  havs  a  direct  and  necessary  bearing  on  the  n« 
of  cltfCtroljsis  in  surgery. 
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induifd  EUetruiSy,  or  Eleclro-Magnetism  :  EUetrodynamUai  In,im- 
'  tieti. — We  hive  seen  that  indiuthn  means  ihc  action  that  ckxtriiifd 
■  bodies  exert  on  other  bodies  at  a  distance.  Electro-statical  induciion 
bu  Already  been  treated  oC  We  have  now  to  speak  of  the  induction 
cf  current-electricity. 

ProC  OcTtted,  of  Copenhagen,  firftt  observed  that  the  electric  cur- 
rent, brought  near  a  magnetic  needle,  caused  it  to  deflect.  This  vas 
the  earliest  observation  in  eleciro-magnetiflm, 

Philosoplier«  al  once  set  themselves  at  worlc  to  explain  this  phenome- 
fioa.  The  discorery  was  not  an  accidental  one  on  the  part  of  Oersted. 
For  years  be  had  been  occupied  with  Ilie  &tudy  of  electro-physics,  and 
IS  early  u  1807  he  had  published  a  woik  in  which  he  stated  that  he 
purposed  to  ascertain  whether  electricity  in  its  most  latent  state  had 
any  effect  on  the  magnet.  His  fir^t  discovery  that  the  needle  had  a 
tendency  to  place  itself  at  right  angles  to  Ihc  wire  in  vhidi  a  current  was 
passing,  was  a  natural  sequence  and  confirmation  of  hi&  early  researches. 
This  discovery  by  Oersted  formed  another  era  in  the  science  of  elec- 
tricity ;  for  in  1820  the  enthtuiaim  caused  by  the  discoveries  of  Galvani 
and  Volta  had  subsided,  just  as  the  enthusiasm  caused  by  the  Lcydcn 
\xs  and  Franklin's  kite  had  died  away  when  Galvani  made  bis  renonncd 
eiperimenL 

Amp^^s  Jluory  of  Magnttism. — Among  the  many  scientists  who 
sought  to  explain  and  unfold  the  phenomena  of  electro-inagnetisni  as 
discovered  by  Oersted,  it  was  reserved  for  Anipire  to  achieve  the 
highest  success.  This  theory,  which  was  developed  by  rigid  mathemat- 
ka]  deiikOitstrations,  was,  that  tath  meUcuU  of  a  magnetic  body  is  trav- 
trttd  by  closed  ekttric  currents.  These  currents  arc  free  to  move 
about  their  centres  of  gravity,  but  the  eotreitive  fcree,  which  is  weak  in 
toft  iron  but  great  io  steel,  tends  to  keep  them  in  position. 
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Before  a  ma^etic  body  is  mBgnetized  these  inolecnlar  aur-ents.  at 
rings  of  cicclridi}-,  by  their  mutual  attraction  neutralize  each  otbrr* 
M  that  their  combined  action  on  any  other  substance  is  nothing;. 

When  a  body  is  magneiited,  these  meUeular  (urrents  assume  a  feral' 
M  dir€€tl«n.  The  more  complete  the  magnciieation,  the  more  neuly 
{lanllel  ihcy  Ixicomc.  When  they  arc  completely  parallel,  the  limit  cf 
Riagnetization  is  reached.  Amjiire  further  supposes  that  all  thew  rao- 
lecular  currents  are  equivalent  to  a  single  tvrrent  drculatiDg  round  the 
magnet.  Still  ftirther,  and  in  consonance  with  his  theory,  Ampire  sup- 
posed that  terrestrial  magnetic  effects  vrere  due  to  magnetic  cuncna 
that  circulate  round  the  earth  from  cast  to  west,  perpendicnlar  10  itac 
magnetic  meridian.  The  resultant  of  these  currents  is  a  single  car- 
rei)i  going  from  east  to  west.  These  currents,  which  arc  supposed 
to  be  due  to  the  action  of  tlie  sun,  dcdect  magnetic  needles,  niagne- 
tice  iron,  etc. 

TS/  EUrtrU  Currtni  acts  at  a  Magnet :  Scteneidi. — In  confima- 
tion  of  Amptrc's  theory  of  magnetism,  it  is  found  that  when  a  bdix,  0< 
spirals  of  covered  wire,  coated  in  such  a  way  that  one  of  the  wires  passeS 
through  the  axis  (solenoid,  as  it  is  called),  is  suspended  into  ctips  of 
mercury,  and  traversed  by  a  current,  il  will  act  like  a  magnetic  needt^ 
and  point  from  north  to  south.     Ampere  gave  the  following  rule  \tf 
which  the  dircction»  of  the  needle  under  the  current  can  be  under- 
stood ;  Let  the  observer  imagine  himself  placed  in  the  wire,  so  that  a. 
current  enters  at  his  feet  and  leaves  at  his  head,  while  hii  face  it  turned 
toward  the  needle;  the  pole  will  always  be  defected  towanf  the  ieft 
t>/  the  ffhtrrer. 

Helix. — In  a  helix  of  a  copper  wire  through  which  a  current  circo- 
lates,  taeh  eomvlution  of  Ikt  r/»>fl/may  be  regarded  a.s  one  of  the  linle 
magnets  of  Ampirc's  theory.  The  ends  of  the  spiral,  when  the  current 
pas&cs  through  it,  act  on  a  magnetic  needle  like  the  poles  of  a  magnet 
Ampere's  theory  explains  two  important  magnetic  phenomena. 

ist.  Why  like  poles  repel  and  unlike  attract. 

Two  north  poles  of  a  magnet  side  by  side  have  opposite  cur- 
rents and  repel  each  other.  Similarly  with  two  south  poles.  But  a 
north  and  south  have  currents  in  the  same  direction  and  attract  each 
other. 

ad.  Why  a  magnetic  needle  places  itself  north  and  south.  A 
let  can  come  to  rest  only  when  the  current  below  it,  nearest  the 
earth,  is  parallel  to  the  earth-current.  The  magnetic  needle  turns  to 
the  noitl)  to  allow  the  cunenta  below  it  to  become  parallel  to  the  earth's 
ciuTcnt 
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EUiiro-mtaf^ttu  Helix. — Magnetism  b  induced  b  a  bar  of  soft  iron 
b^  th«  simple  passage  of  a  current  near  it,  in  a  direction  at  right  angles 
to  tbe  bar.  It,  howerer,  the  wire  (Fig.  3j)  encticles  the  iiua  man' 
titncs,  this  effect  wil!  be  much  ID- 
creucd.  Let  a  cuireot  be  passed 
over  the  mre  in  the  direction  of  the 
vnyirs,  and  the  iron  within  will  be- 
come strongly  magnetic,  with  its 
poles  as  shown  by  the  letters  S  and 
K.  If  the  encl(»ed  iroQ  be  not  too 
heavy,  it  will  be  drawo  10  tJie  centre 
and  held  suspended  there. 

Wbca  the  current  is  broken,  the  iron  cca«a  to  be  magnetic ;  while. 
If  s  bar  of  hardened  &ieel  be  substituted  for  the  iron,  it  will  retain  iti 
magnetism  permanently.  Such  a  coil  of  wire  is  called  a  helix,  Irotn 
«Xi4  awim&ig,  and  a  magnet  formed  in  the  luanner  described  \%  lenm 
an  eit£tfthntagn€l. 

Rg.  34  represents  the  general  form  of  an  clectro-magnet  It  i* 
posed  of  a  bar  of  soft  iron,  bent  into  the 
lonn  of  a  horseshoe.  An  insulated  wire  is 
coded  round  its  extremities.  AVlicn  a  cur< 
rent  of  electricity  is  passed  through  the  coil, 
the  boneshoe-bar  becontes  magnetic,  and 
attracts  tbe  armature.  If  the  current  is 
tuokca,  tbe  bar  becomes  demagnetised  and 
the  armature  falls  to  the  ground.  Perma- 
Dcni  magnets  possess  much  less  power  tlun 
clectrtHuagnets. 

If  the  iron  bar  within  the  helix  be  more 
than  a  third  of  an  inch  tn  thickness,  and  tlie 
Guirent  be  of  moderate  strength,  the  mag- 
Dctism    induced    is    in  proportion  10  rhc 

strength  of  the  current,  and  of  the  number  of  turns  in  the  coil.  Ad. 
ditional  coiU  of  the  wire  give  no  icKreased  magnetism,  if  the  bar  is 
thinner  than  onc-tliiid  of  an  inch.  In  this  case  niaximuiii  is  soon 
readied.  Again,  if  the  circuit  is  moUc  very  long,  thus  reducing  the 
strength  of  the  current,  the  advantage  usually  gained  by  tlie  thick  bar, 
and  by  increasing  the  number  of  coils,  may  be  lost.  The  iron  bar 
should  be  perfectly  pure  and  well  annealed,  in  order  chat  the  clcaro* 
magnet  may  quickly  aciiuire  and  as  quickly  lo&e  its  magnetism  on 
rtoaing  aod  breaking  the  circuit. 
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JDireeiien  of  the  Induced  Current.  — If  a  current  of  eJectridty  is  pused 

ihiougb  any  conductor,  it  will  ta> 
i^A  »-       duce  a  current  in  the  opposite  direc* 

tioQ  in  a  second  conductor  situated 
^  '      parallel  to  the  first.     Let  A  B,  Fig. 

Ftc,,^  35,  be  a  wire  connected  al  either 

extremity  with  the  poles  of  a  gal- 
vanic battery,  and  M  N  a  second  wire  parallel  and  ncu-  to  the  first. 
As  soon  as  the  circoit  is  formed  and  at  current  passes  fiom  +  to  — ,  a 
secondary  current  is  induced  in  the  second  wire,  but  in  on  opposite 
diicclioi). 

This  current  is,  however,  but  for  an  instant  As  soon  as  the  circuit 
is  broken,  au  iastaataneous  current,  with  its  direction  reversed,  is  again 
established  in  the  second  wire. 

Different  Orders  of  Induced  Currents. — Induced  or  secondary  cur- 
rents have  Ihetmelves  tlic  power  of  pioducing  induced  currents  in  olber 
adjacent  circuits.  Cunvnts  Urns  induced  from  secondary  induced 
currents  are  called  tertiary  induced  cnrrents.  These  tertiary  induced 
currents  have  also  the  powHjr  of  producing  induced  currents  in  an  ad- 
jacent circuit,  and  so  for  a  long  scries. 

Currents  produced  in  this  way  are  in  opposite  directions  altcroately, 
and  their  strength  diminishes  the  higher  they  ascend. 

As  a  secondary  current  flows  in  a  direction  opposite  to  that  of  ibe 
batlcry  current,  so  ihc  tertiary  flows  in  a  direction  opposite  to  the 
secondary.  This  law  hulds  good  Uirougliuut  the  whole  series, — the 
strength  of  the  current  diminishing  a.s  the  distance  &oni  the  battery 
increases. 

The  manifestation  of  electrical  action  in  llie  secondary  coil,  upon 
clo:>ing  and  breaking  the  circuit,  b  called  the  eUctric  tkreb,  while  the 
passive  condition  of  the  wire  while  under  induction  has  been  described 
by  Faraday  as  eUctrotonic. 

If  the  primary  coil  be  movable,  so  that  it  can  be  brought  in  closer 
proximity  to  the  secondary  coil  while  the  current  is  passing,  an  inverse 
current  is  produced  at  the  moment  of  its  approach,  the  same  as  whea 
the  circuit  is  closed.  If  now  the  primary  coil  be  withdrawn,  a  direct 
current  Is  produced,  the  same  as  when  the  circuit  is  broken.  As  long 
as  the  primary  coil  remains  in  one  position,  alt  evidence  of  electricity 
in  the  secondary  wire  disajipenrs.  If,  however,  while  in  this  position, 
the  strength  of  the  prirnnry  current  be  increased  or  diminished,  mo- 
nicnlary  currents  are  established  in  the  secondary  coil ;  the  inverse 
following  the  iattease,  and  the  direct  current  following  the  decrease  in 
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tik  flrenglh  of  ilie  primiry  cuneni.  In  Uiits  oxjjerinientUig,  it  is  much 
DOR  cooTcnicDt  to  wind  the  wires  on  scpantte  bobbins,  so  that  one 
Euybe  |>kccd  withia  the  oibcr,  u  tepr»cnted  in  Fig.  26. 
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Let  A  represent  the  primary  coil,  which  is  composed  of  wool-covered 
•ire  -j^  of  an  inch  in  diameter;  and  B  the  secondary  coil,  of  silk- 
COYcred  wire,  much  longer  than  the  other,  aiid  about  -^  of  an  inch  U) 
(iuinetcr.  Now  let  the  secondary  coil  be  connected  with  the  galvan- 
oeaeter,  G,  by  means  of  the  two  binding-screwii,  while  the  primary  coil, 
by  two  loose  and  flexible  wires,  is  placed  in  the  circuit  of  a  galvanic 
cell.  As  soon  as  A  is  inhencd  into  B,  a  momentary  inverse  curreat  is 
indicated.  If  it  be  withdrawn,  tlie  (pdvanoiiieter  indicates  a  monieit- 
t«ry  direct  current.  While  the  primary  coil  remains  in  the  secondary, 
the  needle  announces  the  induction  of  cunents  according  to  the  prin- 
ciplcs  stated  above,  whenever  the  sLrength  of  the  primary  current  is 
tocreased  or  dinnnishcd. 

7JU  Conditions  under  which  Induitiett  lakes  place. — To  sum  up  \v 
brieC  InduclioR  takes  place  from  one  circuit  into  an  ailjaccnt  circuit, 
ist.  At  the  moment  when  the  current  is  closed,  ad.  The  moment 
when  Ihc  current  is  opened.  3d.  ^Vhile  the  current  is  increasing  or 
dimtntsliing  in  strength.  4lh.  While  the  current  i>  brought  near  to  ot 
from  the  adjacent  circuit.    A  ciurent  that  closes  or  increases 
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in  strength,  or  is  biought  near  to  an  adjacent  circuit,  induces  an  in^^ertt 
mOfnentsiy  current  in  that  ciicuit.  A  cuireiit  that  opens  or  dimimihes 
in  strength,  or  it  temoved  from  an  adjacent  circuit,  induces  3.  iwtti 
mouicntaty  current  in  that  circuit  It  will  be  seen,  therefore,  ihit  in- 
duction takes  place  only  when  there  is  aoiite  change  in  th<  tonAitien  tf 
tht  inducing  furrtnt.  It  tnust  be  closed  or  opened,  increased  or  dimio- 
islied  in  strength,  brought  near  to  or  removed  from  the  adjacent  circuiu 
Id  the  ordinary  electro-magnetic  machines  these  changes  are  nude 
by  a  rheotame,  or  currcnt-interniptcr,  and  the  strength  of  the  cutrent 
is  tnodi&ed  by  withdrawing  or  removing  a  metallic  cylinder  endoaing 
the  coils,  or  by  withdrawing  or  rtnioving  tlie  core  of  iron  needles. 

JniiurtioH  of  a  Current  ffn  Itttlf :  Exira  Current. — The  extra  cur. 
rent  is  that  which  ii  induced  by  the  current  in  each  coil,  or  winding  of 
the  priiuary  coil  on  the  other  adjacent  windings. 

The  u-indings  act  inductively  on  each  other  both  at  the  opening  and 
closing  of  the  circuit.  Thus  we  have  a  direct  and  an  inverse  extra  cur- 
rent. Tlic  direct  extra  current  gives  shocks  and  sparks,  decomposes 
water,  niagnelixca  steel,  and  melts  platinum-wire,  'lite  electromotive 
force  of  the  extra  current  bears  a  uniforin  relation  to  the  intensity  of 
the  primary  or  inducing  current.  When  the  secendary  coil  i&  thai. 
the  extra  current  do«&  not  3t>pear  in  the  primary  coil,  but  by  what  s 
caUcd  rcaciioit  it  is  formed  in  the  secondary  coil  itself  and  bccomet 
an  ordinary  induced  current. 

It  is  called  the  extra  current  only  so  long  as  ii  remains  in  the  pii- 
Doary  coil  j  it  so  remains  only  when  the  lec^ndary  foil  is  efen, 

Khiftcmet  9r  Current-inUrrupUr. — Among 
the  different  contrivances  for  producing  these 
changes  tn  the  primary  current  that  arc  neces- 
sary for  induction,  tl^e  most  convcuient  ia  the 
Rheolome,  or  Currtnt-intirrupttr. 

This,  when  placed  in  the  circuit  of  the  pri- 
maiy  coil,  alternately  ehses  and  ttpctts  tht  cur- 
rent, and  tlius  causes  induced  currents  in  the 
secondary  coil. 

Fig.  a?  represenis  a  current-inierniptcr. 
Into  the  iron   covering  A  arc  fastened  the 
ends  of  the  iron  wires  of  the  core  within  tbd 
coil. 

The  hammer  H  is  attached  to  a  spring  D, 
nWch  is  in  the  primary  circuit  j  /  is  a  prujeclion  lipped  with  plati- 
nnm,   berausc  that  metal  dOM  not  corrode ;  /',  connected  with  th« 


Ficaj. 


icrew,  U  also  tipped  with  iilatiitiun.     When  the  circuit  is  closed,  Ute 
rore  of  itoo-vrtrc  A  becomes  magnetic,  and  tliaws  H  away  from  /', 
iguast  wbich  it  natunilly  rests.     ThU  breaks  the  current,  for  Uic  circuit  ^^ 
b  com|ileced  through  the  connection  of  p  and  /'.     As  the  current  il^H 
Irohcn,  A  of  course  loses  its  magnetism,  and  no  longer  lias  power  to  ^i 
attract  H  ;  tbererore  the  spring  T)  tuiogs  H  bock  to/',  where-  it  natur- 
ally r^is.     This  coiDpktcs  the  circuit,  and  af^in  A  become*  magnetic, 
sod  again  it  attracts  H,  and  thus  H  is  Aept  rapid/)'  vibrating  with  a. 
tfcttxxing  lound  between  A  and/'.     These  constant  intcrniplions  keep 
up  att  induced  currcot  in  the  secondary  coil.    The  screw  ^  gives  th«i 
necessary  stiffness  to  D. 

Qbjtit  »/  tht  Iren  Core  in  the  Primary  CoH. — ^The  inductive  powe 
■  of  the  priiuary  current  is  very  greatly  increased  by  putting  a  bar  of  sof 
iron  or  a  bundle  of  iron  wires  in  the  heart  of  the  primary  coil.     Th< 
iroo  care  strengthens  the  current  in  this  way.     It  becomes  magnetic  b] 
,  ifaeactioa  of  the  current,  and  this  magnetism  disappears  when  the  cur* 
trent  opens.    The  disappearance  of  the  ni.ignetisni  induces  a  current  in 
Ifae  samr  dircetutn  as  the   disappearing  primary  current,  and   thus 
tfrengtfaens  iL     In  electro-magnetic  machines,  as  used  for  elcctro- 
I Iberapeutjcs,  this  iron  core  is  a  very  convenient  meann  for  modifjing 
the  curimL     Pushing  it  in  the  coil  tncreaacs  the  current,  withdrawingi 
U  diminishes  the  current. 

A  hatkdle  of  wires  it  preferable  to  a  single  bar  of  so£t  iron,  for  in  the 
I  latter,  cnrreuts  are  formed  which  impede  the  sudden  ccssniioa  of  the 
(Niniary  oirrem,  while  in  ttie  former  these  cannot  be  formed. 

ThUiufcu  and  Len^h  of  ih<  Outer  and  Inner  iVtrtt. — It  is  &  Iftw  of 
electro-pbysics  that  wires  of  a  large  diameter  conduct  electricity  better 
than  wires  of  a  small  diainclcr.  It  Is  ncccs&ary  that  the  primary  cur- 
rent should  be  strong,  since  its  principal  object  is  to  excite  magnc(i:iia 
in  tbe  core ;  consequently  the  coil  is  luadc  of  thick  wire  and  of  modccate 
length.  The  secondary  coil,  however,  is  made  of  very  ihln  wire,  and 
of  great  length,  so  that  as  many  turns  as  possible  may  be  brought 
iriihiji  ibc  influence  of  the  core  and  of  the  primary  coil,  and  thus  pro- 
duce a  lecondary  current  As  with  the  galvanic  or  inducing  current, 
the  electromotive  force  of  tlie  battery  is  proportionate  to  the  miin- 
ber  of  cells ;  so  with  the  induced  or  sccondar>-  current,  die  electro- 
motive force  of  tbe  coil  is  proportionate  to  the  number  of  turns  or  coili 
luiL 

InimcHon  Coils  and  Ettdrthmagnetic  Mathints. — An  induction  coil 
for  philosc^hical  or  electro-therapeutical  purposes  consists  usually  of 
ftw  helUis  ffr  toils  of  wire  eneiosing  a  bar  of  soft  iron  er  a  bundle  of 
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ir^a  ifirej.*  The  m/wr  coil  is  connected  with  the  poles  of  a  baitety, 
aud  ihcTC  is  sonic  :u'iangeiueni  for  breaking  the  current.  The  ii^nef 
coil  is  composed  of  toU-rably  coarse  wire,  ami  i*  coiuporativclf 
The  cuTTCiit  Uiat  rims  through  it  is  caJlwl  the  primary^  or  sotnedii 
the  inducing,  cuircnt.  The  outer  ccmI  is  in  no  way  connected 
the  iniicr  coil,  but  receiver  by  indiuiimt  »  current  from  the  current  i 
th«  inner  coil  as  it  i«  alternately  broken  and  closed.  The  m 
coil  is  composed  of  fiat  wav^  and  it  is  very  much  longer  than 
inner  cwl. 

The  liner  and  longer  tlic  wire,  the  greater  the  tension  of  the  curreo 
The  current  that  comes  through  the  outer  coil  \s,  called  th«  smna 
current,  in  distinction  from  that  whicli  comes  from  the  inner  cot),  vhidf" 
is  called  the  primary.  In  both  coiis  the  co|1|)ct  is  insulated  with  alk 
covering.  < 

Suhmkffrff^t  C»il — The  mo»l  powerful  of  all  coils,  and  the  one 
adaptcti  for  philosophical  cxpcrimcnls,  is  thai  of  RtihnikortT,  of  Paiit. 
It  is  about  14  inches  in  length.  The  iiinci  cinl  is  of  co^>]K;r,  is  ab 
s  mva.  in  diameter,  and  4  or  5  yardt  long.  It  m  coiled  on  a  cj-hndl 
of  card-board,  and  is  enclosed  in  an  insulating  cylinder  of  glass  or 
rubber. 


The  wire  of  the  outer  coil  is  of  copper,  from  ^  to  jt  mm.  in  diatncti 
and  from  thiriy  to  sixty  miles  in  length.     The  distinctive  features  of 
this  coil  are  these ; 

i»t.  It  is  coiled  in  sections  so  as  to  avoid  tlic  induction  of  the  outci 
coil  on  itself,  which  is  liable  to  take  place  when  it  is  very  long  and  the 
)ennun  is  high,  however  thorough  the  insulation. 


*  lo  the  machine  of  Kidder,  (4  be  dctcnbed  undtr  Elect ro-TlHnipcuticr,  ittf  hdu 
bcomposcil  oT  three  or  more  cuiUor  wire,  not  dUlirKt,  tiai  coaneclei]. 
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ad.  The  insulatioo  is  very  complete.  The  wire  is  covered  willi  silk, 
tad  each  winding  is  separated  from  ihc  others  by  a  layer  of  ^leUac 
In  the  larger  coils  of  RuhmkoiiT  the  induced  ciitrents  are  thousands  of 
Uncs  stiODger  ihan  tlie  primif?  current  that  excites  them. 

7^f  Candenscr  a/  Iiukmk«rff's  Coil. — The  intensity  of  the  current  of 
the  »ecoDdaiy  coil  is  increased  by  interposing  a  condenser  in  the  circuit 
Id  RuhmlcotiTs  cca\  tlie  condenser  consists  of  150  sheets  of  tin-foi)  18 
inches  square,  and  with  a  surface  of  about  75  square  yards.  These 
sbcct»  are  coiled  around  insulaling  oiled  silk,  and  aroiind  each  uihcr,  so 
as  to  form  two  arntalures,  and  the  whole  is  placed  below  the  helix  10 
the  base  of  the  apparatus. 

Being  introduced  into  the  dicuil,  it  receives  the  extra  current  and 
increases  its  Icnsioa.  It  stores  up  and  utilizes  furce  that  would  other- 
wise be  wasted  in  the  form  of  sparlts  at  the  interrupter. 

Effttti  fr»dtutd  by  Kuhmbtrff's  Coil. — ^Tbe  tension  of  Ruhinlcorff's 
coil  is  enormous,  aiMl  for  the  reasons  above  given — the  length  and  fine- 
ness of  the  secondary  wire  and  Ihc  power  of  the  condciiM:i,  It  possesses 
all  the  properties  of  slatieal  as  well  as  dynamteal  electricity.  It  is 
capahle  of  ginng  a  shock  so  violent  as  (o  prostrate  a  man.  and  if  a 
■oAcic&t  number  of  elements  are  connected  with  it,  it  could  kill  as  by 
a  stroke  of  lightning.  When  two  couples  are  connected  witJi  it,  it  will 
kill  a  mbbiL  It  causes  fine  iron  wire  to  niclc  and  btu'n  with  a  bright 
light  It  can  rapidly  decoiii[io!w  water,  or  produce  luminous  effects  in 
the  water  without  decomposition. 

It  d«:uni|iose3  and  combines  gases.  Passed  through  a  hermetically 
sealed  rabe  containing  air,  it  forms  nitrous  acid  from  the  nitrogen  and 
osjgen.     It  can  produce  a  spark  eighteen  inches  in  length  in  the  air. 

In  rtffW  it  produces  most  remarkable  ctfccts.  In  the  so-cailed 
detirie  egg,  a  lumiiioits  trail  is  observed  between  the  pules.  At  the 
positive  pole  the  light  is  red  and  brilliant ;  at  the  negative,  feeble  and 
violet  If  vapor  of  alcohol,  or  turpentine,  or  bisulphide  of  carbon,  be 
introduced  into  the  vessel,  it  ap])eard  in  the  fonii  of  alternate  light  and 
daric  xones  or  strata.  The  tints  vary  with  the  nature  of  the  vapor. 
The  same  phenomena  are  obtained  by  the  ordinary  galvanic  current 
from  a  Urge  number  of  cells.  The  luminous  efTects  of  the  coil  are  as 
great  from  a  single  cell  as  from  a  large  number. 

In  electro-therapeutics  a  wide  variety  of  electro-magnetic  machines 
have  been  devised.  Most  of  lliem  are  nin  by  one  or  two  ceils,  like 
Smee'a  or  Walker's,  and  the  current  generated  ia  juit  sufficient  for  ap- 
plication to  the  human  body,  and  arc  but  little  adapted  for  the  philo> 
90ph»ral  room. 
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The  largest  induciion  coil  of  wtiicb  we  hare  aay  knowledge  is  that  of 
Apps,  in  London.  It  is  nine  feet  ten  inche«  long,  and  its  diaiiivicr  is 
two  fcet.  The  soft-iron  core  is  five  feet  long,  four  inches  b  dijimcier, 
and  weighs  125  |>ourids.  The  length  of  the  primary  coil  is  3,770  yards, 
while  that  of  the  fi«condaiy  coil  is  6ne  hundred  ami  fifty  miUt.  This 
battery  is  excited  by  48  large  Bunsen  cells.  It  gives  a  flash  twcnly- 
ninc  inches  long  that  will  (leribrate  live  inches  of  solid  ptate-glasft.  Al 
the  Stevens  InslUutc  of  Technology,  Iloboiicn,  there  is  also  an  taduc- 
dOD  coil  of  great  power. 

Properties  of  Imiuifit  Oirrtnis. — Induced  currents  have  in  different 
ilegrccs  all  the  properties  of  the  ordinary  galvanic  current.  They  pro- 
duce chemical,  thermic,  laininous,  and  physiological  efTccUt.  They 
deflect  the  magnetic  needle,  niagneti/e  steel,  and  are  capable  of  them- 
selves  exciting  induced  currents.  There  is  a  difference,  however,  be- 
tween the  effects  of  the  direct  induced  and  inverse  induced.  The 
direct  gives  a  powerful  shock,  the  inverse  a  mild  shock. 

The  direct  magnetizes  to  the  point  of  sa.[uration,  the  inverse  does 
not  magnetize. 

In  [heir  action  on  the  galvanometer  ihcy  .ire  about  equal  In  quan- 
tity, the  direct  and  inverse  induced  currents  arc  about  the  same;  but 
the  tension  of  the  direct  itiduced  is  greater  than  that  of  the  ioverM 
induced. 

Cotnparatiit  Chtmieal  Effects  of  the  Galvanic  and  Induced  Curreatt. 
— That  the  chemical  character  of  currents  of  induction  is  distinctive  from 
the  galvanic  is  proved  by  the  following  cjipcriment :  When  the  platinum 
poles  connected  with  an  induced  current  are  placed  in  water,  water  is 
decomposed  and  oxygen  produces  oxidation  of  platinum,  which  is  re- 
duced to  metallic  plaiinuin  by  the  recombination  of  the  hydrogen  with 
the  oxygen.  Thi>  process  takes  place  at  both  poles,  so  that  both 
become  covered  with  a  powder  of  pLxtiniim. 

If  a  solution  of  iodide  of  potassium  and  starch  is  brought  into  the 
circuit,  the  ^/u^  color  appears  dXinith  poles.  When  the  galvanic  cur- 
rent Is  used,  the  blue  color  appears  only  at  the  positive  pole.  When 
the  induced  current  is  sent  through  water  it  decomposes  it,  just  as  the 
galvanic  current  does  the  oxygeu  and  hydrugen,  both  appearing  at 
lf}th  poles ;  but  ihcy  rccombinc,  and  thus  the  water  docs  not  appear 
to  be  decomposed  at  all. 

1 1  is  of  the  first  iinjM>rtance  to  the  electro-therapeutist  to  understand 
electro-magnclisra,  for  it  is  the  form  of  clectricicy  most  used  in  electro. 
therapeutics. 

Magnetoileetrieity. — Magneto -electric  induction  i»  the  induction  of 
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electric  cnirents  l>y  magnetism.  It  is,  as  the  term  implies,  the  reverse 
ot  electro-magnetic  iaductioc  There  axe  two  forms  of  magneto-elec- 
tiic  iodncbuQ. 

Th«  Jirsf  anri  most  familiar  form  is  vhen  a  current  is  induced  in  a 
coil  of  insulated  wire.  The  seeoitii  form  is  when  a  cuneiii  is  induced  in 
condncttne  plates. 

Under  electro-raagnelic  induction  we  have  se«a  that  the  coil  of 
wire  in  which  a  current  circulates  produces  a  conlraiy  induct-d  cur- 
rent in  an  adjacent  coil  whenever  a  change  is  made  in  the  current  by 
opening,  closing,  withdrawing,  or  approachirg  il.  1'hc  strength  of  the 
induced  current  is  proportioned  to  tbc  amount  and  suddenness  of  these 
changes.  If  now  we  substitute  for  (hc>  priniarj*  or  inducing  coil  a  per- 
roanent  l>ar  magntt,  and  cause  it  to  approach  or  withdraw  from  the  ad- 
jaccDI  coil,  it  induces  a  current  in  that  coil.  This  principle  is  the 
boBi  of  all  the  magneto-electtic  machines  that  are  so  familiar  to  stn- 
denis  ofphilosoptij',  and  that  were  once  so  much  used  in  electro-thcra- 

|>CtltiC£. 

The  derelopment  of  magneto-electricity  is  shown  in  a  very  simple 
muiner  by  the  common  horseshoe  magnet,  lU  armature, 
uid  a  copper  wire.  I^el  the  armature  A  B  be  encircled 
bj  the  wire  C,  one  eml  of  which  is  flattened  and  ama!- 
poniued  with  niltalc  of  mercury,  and  the  other  filed  to 
t  point.  H'hcn  the  armature  is  placed  upon  the  magnet, 
the  moment  of  contact,  when  it  is  withdrawn,  and  the 
tct  of  withdrawal,  will  each  be  nnarlied  by  a  spark  of 
(kctridty  at  C,  where  the  two  extremities  of  the  wire 
meet 

The  electric  current  flows  in  one  direction  nt  the  in- 
oant  magnetism  is  induced  in  the  soft  iron  which  » 
enclosed  by  the  coil  of  wire,  and  in  the  opposite  diree- 
lion  when  its  magnetism  is  destroyed. 

Id  the  electro- magnetic  machines  in  ordinary  use  a  soft-iron  aniil 
lore  cox-ered  with  wire  is  made  lo  rotate  in  front  of  the  poles  of  a  per- 
matient  horseUioc  magnet.  As  the  armature  rotates,  its  two  ends  arc, 
of  course,  alternately  brought  near  to  and  removed  from  the  bars  of  the 
magnet,  and  thus  two  currents  are  induced  in  the  wires  that  cover  the 
jumaiure.  Each  current  lasts  half  of  a  revolution,  and  if  the  rotation 
be  rapidly  kept  op,  a  current  is  produced  which  may  be  perceived  when 
the  ends  of  the  wires  are  joined. 

A  Omtinuous  Current  frem  Magnel&'tttefru  Machine!. — When  the 
irmatures  of  the  magneto-electric  machine  are  made  to  revolve  with 
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sufficient  rapidity,  a  eentiituout  current  is  produced  which  ha«  all  the 
Itropcrttcs  of  tlie  galvanic  cuireiit.  Magneto-electric  currents  arc, 
therefore,  exwrtsively  used  in  electrolytic  experiments  and  in  electro- 
plating. It  is  possible  that  som^  of  these  may  be  iililized  in  electio- 
thctapcdtics. 

Currents  induced  hy  Magnelism  in  Conductittg-plaUs :  Magnetism 
ef  Rfflaiion. — In  1834-5  Arago  discovered  that  when  a  copper  disk  re- 
volved wilh  great  rapidity  under  x  needle  resting  on  a  disk  above  the 
disk,  tlic  needle  deflected  in  the  direction  of  the  nioiiDn  of  the  disk. 
After  a  lime,  if  the  movement  be  sufficiently  rapid,  the  needle  refuses 
to  remain  fixed,  and  turns  around  after  the  disk.  The  explanation  of 
this  phenomenon  was  given  by  F;uaday  in  1S31.  He  showed  thai  it 
arose  from  the  naitioii  of  the  currents  induced  in  the  plate  by  the  mag- 
net. The  raagnclistn  of  rotation  is  only  one  of  ihe  many  phenomena 
connected  witli  induction.  All  these  phenomena — induction  by  currents 
of  magnetism  and  by  rot.ition — are  explained  by  the  theory  of  Ampere 
before  cited.  Tlicy  are  at  once  in  hannoiiy  with  that  theory  and  con- 
Armatory  of  it. 

History  ^f  iH^uction. — The  discovery  that  electric  ctirrents  of  mag- 
netism can  induce  cnrrents  in  neighboring  circuits  was  made  by  Faraday 
in  1830,  His  researches  on  the  subject  were  published  in  the  Philo- 
sophical TrAnsactions  in  1831  and  1832. 

This  discovery  of  Faraday,  like  that  of  Oersted,  was  the  result,  not 
of  accident,  but  of  long  and  laborious  experimentation.  As  early  as 
1825  Faraday  had  sought  to  make  a  wire,  through  which  the  galvajiic 
current  was  passing,  induce  a  current  in  a  neighboring  wire,  jurt  as  a 
conductor  charged  wilh  Fraiiklinic  electricity  would  have  done.  Not 
until  1831  did  he  find  out  that  the  current  must  be  broken  or  closed, 
or  approached  or  withdrawn,  before  it  could  induce  a  current  in  a 
neighboring  wire. 

In  i8j3  Frof.  Henry,  then  of  New  Jersey,  now  of  the  Smithsonian 
Institute,  Washington,  observed  phenomena  which,  in  1834,  Faraday 
showed  were  due  to  the  extra  current.  In  1837  Bachhoflhor  and 
Sturgeon  showed  that  a  bundle  of  wire  was  belter  in  an  induction  appa- 
ratus than  a  rod  of  soft  iron. 

In  1841  Prof.  Henry  studied  the  inductive  action  of  currents  on 
currents.  In  1850  or  1851  RnhnikorfT  constructed  the  inducrion-coil, 
and  in  1853  Fiicau  greatly  increased  its  power  by  adding  to  it  a  con- 
denser. The  discovery  that  dischaijjes  of  the  Leyden  jar  mode  a 
primary  8]Mral  induce  a  current  in  a  secondary  spiral,  and  thai  currents 
of  the  third,  fourth,  and  fifth  order  can  be  thus  produced,  and  of  sufli- 
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cieni  strength  to  give  shocks,  burn,  etc.,  was  made  simalianeoiisiy  by 
Profs,  Henry,  of  Washington,  and  Ricss,  of  Berlin. 

The  first  niagiieto-vlcL-tric  machine  was  tnudc  by  Faraday  in  1831. 
The  first  uuchine  of  ibe  style  now  us«d  was  mode  by  Pixii  in  183}. 
ln)|>roveiucnts  have  been  since  made  bySaxton  (1S33).  Clarice  (1S36), 
Pctiioc  (1844),  Stoiu<:r  (1S44},  Sicnicos,  liaiskc,  Uuchenne,  and 
others. 
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THERMO  ELKCTRICrry. 

T^ermo'd/etrieity  is  that  fcrm  of  tlcdruity  that  arises  from  the  heat' 
lag  e/  two  htlerogeneous  (onduetors  at  their  junction.  The  two  most 
tmjtoita&t  melh(Kla  of  generating  thermal  currents  are,  ist,  with  two 
|)OTtions  of  the  same  metal ;  and  3d,  with  tno  differcnl  kinds  of  metal. 
Tkermo-eUttridty  generated  by  One  Metal. — If  a  coppei-  wire  be 
ttit  inlo  two  pieces,  anil  one  of  the  ends  be  heated  lo  redness  and 
pies&ed  against  the  end  of  tlie  other  i>iece,  a  current  of  ekctricity  is 
produced.     This  is  denionstraietl  by  the  galvanometer. 

Wben  different  portions  of  the  saiiK:  metal  have  different  stnicttires^ 
a  airrent  is  obtained  when  the  point  where  both  structures  come 
together  is  heated. 

If,  for  example,  a  platinum  wire  be  twisted  or  bent  on  itself,  this 
IwistiDg  so  changes  the  structure  of  the  wire  that  a  current  is  gener.ite<t 
by  heating  the  point  of  union  between  the  twisted  and  non-tn-i&tcd 
portion. 
Thtrma-eJectrialy generated hy  Two  ifeiais. — Let  Aand  B  (Fij?.  jo) 
be  resjiectively  bars  of  antiniuny  and  hianimh,  solderL-J  to- 
gether, while  G  reiifesciitit  a  galvanonicler  connected  by  two 
wires  with  the  ficc  cxtrcmiiics  of  the  metals. 

Wlien  the  junction  S  i>f  the  melals  is  healed,  a  ciu-rent  of 
electricity  is  generated,  which  Hows  frnm  the  hismuih  to  the 
aniiiuony,  as^liown  by  itie  arrow.  Jf  ilie  junction  S  isekilled 
by  applying  ice,  a  current  is  also  produced,  but  in  the  oppo- 
titt  direction.  This  combination  conatitutca  a  thtrmo-eUdrie 
>     pair. 

*^  Thermo-tledrie  Batteries. — A  number  of  thernio-electric 
cou|Jcs  soldered  together  so  that  the  copper  or  antimony  of 
ts  soldered  to  the  biMiiuih  of  ihe  other,  und  so  on,  is  called  a 
Ihermfieteclrie  battery.  The  current  is  generated  by  heatirg  one  row 
of  the  soldered  faces,  or,  as  the  current  depends  on  llie  differenet  of 
temperature  of  the  two  sides,  by  applying  ice  lo  one  side  and  heat  to 
Ibe  other. 
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The  accompanj'ing  cut  represents  Fanner's  thernio-electric  battery, 
constructed  on  the  imnclples  above  indicated  The  heat  is  supplied 
by  a  ga&-bumer  or  alcohol-lamp. 

Thermo-electric  batteries  of  any  fnrm  are  not  as  yet  much  used  in 
electro-therapeutics.    The  hopes  at  one  lime  entertained  of  tliem  have 
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dt«»|ipomte<l.  In  practice  ihey  have  been  found  to  l)c  ii 
it,  bulky,  expensive,  and  untnistworthy.  It  in  not  im]>o»ibleii 
ever,  that  ftilure  researclics  n»ay  so  develop  the  department  of  thcmio- 
electricity  that  ihentio-electric  batteries  nrny  be  consinicied  that  shall 
be  more  convenient  for  practical  use  than  chc  ordinat)'  galvanic  bAl< 
tcrics.     This  is  a  realm  in  which  there  is  looin  for  expenmeat' 


ohm's  law  AXD  its  PRACnCAL  APrUCATlON  TO  eL£CT1tO>TBCRAPCUTtCS.  I 

Tre  basis  of  all  electrical  mcuurement  is  Ohm's  law,  which  is,  that 

the  fiutttiiy  of   thdrieUy  passing  through  aay  paint  in  a  drcuU 

t^ri^t  dirttlly  as  the  cUctr^-motivt  Jorte,  and  inversely  as  the  resislanee. 

PulLiog  Q  Tor  quaoiity,  E  for  Hectro-iiioitve  force,  and  R  for  re>i&uince, 

the  law  is  thus  expressed :  Q  =  !. 

This  law  was  discovered  by  Prot  Ohm,  of  Nuremberg,  in  1S37,  and 
for  a  long  time  was  neglected.     Ji  is  the  north-star  of  dynamical  elec- 
tricity.    Those  who  can  kce]}  this  always  in  sight  need  never  lusc  their 
(ray,  however  long  or  intricate  the  explorations  th«y  may  make  in  this 
ipoitant  arul  fascinating  realm.     Although  originally  nothing  but  a 
|r,  yet  it  has  been  powerfully  con&imed  by  ihc  mathematical  calcu- 
ttions  of  Fcchncr,  Fouitlel,  Kolilrausch,  Uanicll,  De  la  Kivc,  and 
Wbcatstonc,  and  has  proved  itself  conipvtcnt  to  explain  all  the  ptie- 
la  with  which  it  has  to  do.     Just  as  the  strength  of  the  theory  of 
'gnvitatkrn  consists  in  its  power  to  account  for  the  movements  of  the 
aoUr  system,  just  as  the  strength  of  the  undulalory  theory  consists  in 
its  power  to  expbiu  the  complex  ]>henoiii(.-[U  of  light,  so  the  strength 
^Df  Uhm's  law  consists  in  its  power  to  account  fur  tiie  phc^iioinenn  of  dy. 
namical  electricity.     As  no  one  can  be  master  in  astronomy  withoni 
understaoding  gravitation,  or  in  optics  without  understanding  the  undu- 
latory  theory,  so  no  one  can  be  master  in  electricity  withotjt  under* 
fflUncjing  Ohm's  law. 

We  iJiall  endeavor  to  make  this  lav  and  its  application  as  clear  as 
ifac  nature  of  ibc  subject  will  allow.  It  is  ncccssaj-y  to  define  certain 
fenus  that  are  not  very  familiar  ;  first  of  ail,  units  of  measurement. 

A  vnil  is  an  abstract  terra  to  express  any  dflerminrJ  juantity,  by  tht 
repetition  of  whteh  any  other  quantity  of  the  tame  kind  ean  be  measured. 
An  4>hm  i,  a  unit  of  rcai&taiicc  ;    one  iiiillion  ohms  =  one  megohm; 
one  millionth  of  an  ohm  =  one  microhm. 

A  number  of  units  of  resistance  have  been  proposed — among  others, 
S 
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^H  dclimte  lengths  of  vrirei  of  a  definite  thickness;  but  wire  is  rarely  pure, 

^H  an<1  ihe  diETetent  (specimens  widely  vary. 

^H  III    ift()4  ihc  British  Association,  acting  on  the  suggestion  of  Webei; 

^H  decided  liiat  cicatrical  resistance  could  be  expressed  as  an  absolute  ve- 

^H  locity,  witlioui  any  ruference  lo  the  substance  thai  conducts.     This  unit, 

^H  which  txpressts  a  vclodty  of  10,000,000  metres  in  a  second,  is  called  a 

^H  B.  A.,  or  Briiish  Aisocialion,  unit. 

^H  Previous  to  this  action  of  the  Association  the  bcit  knovn  ooits  were 

^H  those  of  Siemen  and  Varley.     Sietneifs  unit  u  a  column  of  pure 

^H  mercury,  one  metre  long  and  one  square  millimetre  in  seclions  at  0°  C. 

^H  Varley s  unUvtas  one  mile  of  ordinary  coppcr-wirc,  No,  16,  -jy  of  an 

^H  inch  in  diameter  at  60°  K.    The  B.  A.  unit  of  the  British  Association  is 

^H  embodied  in  an  aUoy  of  pfat'mum  and  stiver.     This  alloy  has  the  ad- 

^H  vantage  of  German  silver,  that  its  conducting  power  docs  not  change 

^H  with  long  ti!%c. 

^H  The  unit  of  tleetrfi-motivi  font  U  called  a  volt.     A  volt  is  e<|ual  to 

^H  about  the  force  of  a  Daniell  cell,  or  (he  decimal  '9268. 

^H  The  tmit  of  quanfiiy  is  a  farad.     In  other  words,  a  farad  is  the 

^H  quantity  of  electricity  which,  with  a  certain  electro-motive  force,  flows 

^B  through  a  certain  resistance.  ■ 

^H  The  teiminolngy*  of  electricity  in  general  has  been  airocioufily  £fll- 

j^V  cult  and  obscure,  but  nowhere  has  there  been  deeper  obscurity  and 

grosser  misunderstand  lug  and  inconsistency  than  in  the  application  of 

I  the  terms  resistariee,  quantity,  tension,  and  dtetrsmelive  f«ret. 

Electromotive  Farce. — The  tleetromotire  force  is  fAe  force  that  urges 
,  forward  the  current. 

I  It  is  the  origin  ef  tensicny  to  be  hereafter  defined.     This  force  ia 

•  modified — 

iRt.  By  ihe  nature  of  ihe  plates  of  which  the  element  is  composed. 
ad,   By  the  nature  and  strength  of  tlie  acid  solution. 
3d.  By  tlie  number  of  elements  in  the  solution. 
Substances  that  stand  at  or  near  the  two  extremti  of  Ihe  electro- 
positive and  electro  negative  series,  generate  a  stronger  electro  motive 
force  than  substances  that  stand  near  each  other. 

Zinc  and  platinum  or  nine  and  carbon  give  more  electro-motive 
force  than  «nc  and  copper,  because  the  difference  in  their  oxidability 
I  Li  greater,  and   they  stand  farther  apart  in   the  eleclto-posilive  and 

!  electro- negative  scries. 

;  Plates  that  are  imperfect  in  their  structure,  or  which  contain  impuri- 

I  ties  that  generate  currents  in  opposition  to  the  main  current,  or  plates 

/  that  arc  worn  out,  or  are  ercmsted  with  the  products  of  chemical 
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ikcoraposidoa,  give  less  electro-motive  forc«  than  plates  that  are  per- 
(ect,  fresh,  and  dean. 

SimiUiljr  aiso  the  ckciro-motive  force  is  diminished  by  tbe  /c/ariiing 
acusm  of  the  current  in  the  ccU.  Thus,  in  the  Smce  cell,  the  hydrogen 
Au  gathers  on  the  piatinum-plate  and  tbe  oxygen  that  gathers  on  the 
imc.  genenuc  a  cutrent  that  is  opposite  in  Uiicetion  to  ilic  main  cur> 
real,  and  enfeebles  it ;  and  for  this  reason,  lifting  the  plates  oat  of  the 
liquid  a  moment  to  allow  Ihe  gases  that  form  on  them  to  escape,  oi 
ngocooflly  agitating  the  liquid,  at  once  iocrcases  the  electro-motive 
bne-  Strot^  acids  which  excite  vigorous  chemical  action  give  more 
dccurO-iDotive  force  than  weak  acids,  and  therefore  it  is  that  sulphuric 
■nd  mtrk  and  chromic  acids  are  so  much  used  in  batteries. 

When  the  pio^ition  of  acid  in  the  solution  is  large,  electromotive 
(bree  is  greater  than  when  it  is  tmall.  Strong  solutions,  however,  con- 
snme  the  plates  faster,  and  the  electromotive  force  will  be  reduced 
thereby  sooner,  other  conditions  being  the  same,  than  when  weak  »oIu> 
ban  are  used. 

Tbe  electro-motive  force  is  exactly  proportioned  to  the  number  aj 
daumts,  without  regard  to  their  siae.  Two  elements  give  twice  as 
twch  clectTO>motive  force  as  one  element,  and  one  hundred  elemenla 
pre  one  hundred  times  as  much  as  one  eLcinent  of  a  siiiillar  character. 
Tilts  can  be  proved  by  a  galvano meter,  wiih  a  long  resistance-coil, 
liere  tlte  deflecrion  of  the  needle  will  be  in  pretty  exact  proportion  to 
ibc  oiunbcruf  cells  brought  into  the  circuit.  The  exactness  of  this 
froportion  is  of  course  modified  by  the  imperfections  of  individual  ele- 
veots,  or  by  variation  in  tlie  qiiandty  and  strength  of  solution  in  each 
ttH  ;  but  the  law  always  holds  good. 

Aft  with  the  long-coil  galvanometer,  so  with  the  human  body,  or  any 
ether  powerful  resistance  whatsoever,  the  electro-motive  force  that  passes 
temgb  it  will  be — all  olhcr  conditions  bring  the  same — ^iiroportioned 
10  the  mtamitr  of  tlemtnU  ami  xmtkout  regard  tit  their  size.  If  a  series 
f£  vtiy  large  cictnents  are  opposed  to  an  equal  series  of  very  rma/i 
denicQta  of  similar  construction,  no  current  will  pass;  they  will  neu- 
tralize each  other.  If  boih  be  tested  by  the  galvanometer  with  a  long 
leoitance,  tbcy  will  cause  similar  deflections  of  the  needle. 

Tht  fuantiijr  of  eUeiricity  thai^assei  through  a  circuit  is  directly  pro- 
fcrtf«ned  to  tke  eltctrQ-mfftivt  force.  If  there  were  no  resistance  in  the 
circuit,  qoanttty  and  electromotive  force  would  be  the  same :  Q  =  E. 
Bat  there  can  be  no  circuit  without  some  resistance,  therefore  Q  never 
eqoals  E. 

Elcctro-tDOtive  force  of  dieeretil  batteries,  approximately : 
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Ctxm too 

BnoKO , 9B 

l>->»eD s6 

Smee  (wbea  not  m  acuoi) j7 

"    f wficn  in  action) «5 

Wolia&tOQ  (copper  uid  zinc) 46 

iiuii  Dftvy  (sulphate  of  mcnnuy  aod  graphite) .   76 

CUoride  of  nlver,,,, , fis 

Chloride  of  lead 30 

Theae  estimstes  are  the  mean  of  a  very  large  number  of  obscrva. 
tions  by  limner  Ciark,  taken  on  a  sine  galvanometer.  The  ckaro 
motive  force  is  somewhat  modified  by  various  undctenninetl  causes. 

Tension,  or  Potential. — Temion  is  that  quality  of  tlertriiUy  hy  whiik 
a  overtamts  retittancf.  This  definitioo  is  practical  rather  than  strictly 
Kientific,  and  can  only  be  understood  by  explanation. 

Tcn»ori  it  a  rftull  of  the  electro-motive  force,  and  is  dependent  on  it, 
and  by  mistake  the  two  arc  often  confounded.  The  sum  and  tlie  diffe- 
rences of  electromotive  force  arc  alw3>-3  equal  to  the  sum  and  difTe- 
rences  of  tension,  but  Ihcy  arc  differently  distributed  in  the  circuit. 
By  mathcTn3tici.tn8  the  term  pctentie},  suggested  by  Green,  is  preferred 
to  tension.  The  term  is  a  relaiive  one,  and  no  body  ov  part  of  a  body 
can  be  aaid  to  have  an  abssluie  tension  or  potential.  The  potential  of 
a  body  is  really  the  difference  between  it;  potential  and  that  of  the 
eanh,  which  is  a.<isuined  to  be  zeio.  Hlectriciiy  Hows  from  a  body  or 
pan  of  a  body  at  a  higher  potentixl,  \o  a  body  or  part  of  a  body  at  a 
lower  potential,  and  ihc  work  which  it  docs  measures  its  amounL 
Differences  of  potential  may  be  compared  to  differences  of  level  for 
water.  Aft  water  lends  to  flow  from  a  higher  level  to  a  lower  level  un- 
til all  is  of  a  uniform  height,  so  electricity  tends  to  ttow  from  a  higher 
to  a  lower  potential  tmlil  the  |)Olcntial  of  all  ]»>il<i  of  the  conductor  is 
the  same,  and  ceases  to  (low.  An  instance  of  extreme  tension  is  found 
in  lightning,  where  it  is  caused  by  the  differences  in  the  electro-naotivc 
Ibrcea  between  two  cloude,  or  between  the  clouds  and  tlie  earth. 

The  tension  of  the  frictional  machine  is  very  great,  for  the  reason 
llml  it  is  not  at  all  inlluenccd  by  the  resistance  of  the  circuit,  which 
in  the  galvanic  battery  is  very  great  If  the  current  of  the  galvanic 
luttory  cncounteted  no  resistance  in  the  circuit,  or  was  not  affected  by 
icaiitance,  its  tension  would  be  enormous. 

The  term  initHsity  has  long  been  used  as  synooymous  with  tension  , 
but,  strictly  nwaking,  intensity  is  derived  from  the  French   inlttuit^ 
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which  has  been  translated  intensitf,  but  which  really  means  ^uanMy, 
It  is  belter  to  dispense  entirely  with  the  term  intenwly,  and  we  hav« 
rkine  so  in  the  present  work. 

Our  definition  of  teiuion  may  be  thus  illustrated ;  Let  a  battery  oE  loo 
cell!  be  joined  in  the  ordinary  tension  arrangement,  zinc  united  with 
caiboD  and  so  oo.  Place  the  battery  on  an  insulated  stand,  and  connect 
tbe  sioc  or  ocj^ve  pole  with  the  earth,  leaving  the  other  free.  Regard- 
tDg  tbe  earth,  for  convenience'  sake,  as  lero,  the  copper  pole  will  have 
■  tendon  of  o,  while  llie  free  end  will  have  a  leniiiun  of  loo  positr  *. 
If  a  wiic  be  connected  with  the  free  end,  a  current  would  llnw/r-pm  tt 
to  the  earth.  If  now  we  reverse  the  position  of  the  poles,  connecting 
llie  carbon  j>ole  with  the  earth,  and  leaving  (he  other  free,  the  carbon 
md  will  b«  o,  and  the  zinc  end  will  be  loo  negaihre,  and  if  it  lie  con- 
nected with  tbe  earth  a  current  will  tlow  from  the  earth  to  it.  In  both 
of  ibcac  caacs  ibc  ton&ion  is  the  sanic  ;  in  one  case  it  is  positive,  in  the 
other  iKgativc.  Taite  the  same  battt-ry,  with  the  zinc  pnle  codiiected 
with  the  earth,  nnd  join  the  carbon  and  zinc  ends  by  a  shun,  thick  wire, 
and  a  strong  current  will  flour  through  the  wire.  But  here  comes  in  the 
difiirrence  between  tension  and  clectro-notivc  force,  for  it  can  be  ascer- 
tained by  proper  tests  that  the  electro- motive  force  of  tlie  battery  is  the 
same  as  it  was  before  the  ends  were  joined,  but  tlie  tension  has  changed. 
Before,  it  was  too  positive  at  the  carbon  end,  now  it  is  almost  o. 

\i,  instead  of  a  short,  thick  wire,  a  long,  fine  wire  that  offers  greater 
rciutanoe  be  used  to  connect  the  poles,  the  tension  at  the  carbon  end 
will  rise  with  the  increase  in  resistance  in  the  wire.  When  the  resist- 
ance becomes  innnitcly  great,  the  tension  becomes  loo  again,  but  it 
caa  ncrcr  exceed  too.  for  the  tcnsJon  can  never  exceed  the  clcctro- 
nrative  force  at  any  point,  althoitgh  it  may  fall  very  much  below  it 

These  two  general  laws  in  regard  to  tension  should  be  remem* 
bered: 

isL  It  rises  with  the  distance  from  the  zero  end  of  the  circuit 

ad.  The  quantity  of  electricity  passing  between  any  two  points  i> 
■hrqrt  proportioned  to  'Am  differeaee  t>i  tension  between  these  points. 
Tbe  actual  leufcioti  may  be  high  or  low,  positive  or  negative,  but  there 
caa  be  no  current  without  differences  of  tension.* 

The  arrangememi  ia  series  (or,  as  it  Is  crroncouBly  called,  "intensity 
arrangetneDt "),  is  when  the  electro-positive  element  of  one  cell  is  united 
fo  the  electro -negative  element  of  the  next  cell,  and  soon.  The  "quan- 
tity arrangement,"  or  "  multiple  art^'  is  when  all  the  electropositive  cle> 

•  Om  FMttrir»t  lift*swrtmenl.     Bj  Latimer  Clark.     London,  1S6S,  p.  17. 


i 


70  ELECTRO -PHYSICS. 

tnents  arc  united  to  all  the  elcctronegalive  ctenicnis  so  as  to  make  on« 
large  clement.  The  ftrranj^eiticnt  Id  series,  or  a.  "  tensoo  ainiiigeiucnC," 
is  used  for  all  ordinary  galvanization  and  electroljristion.  The  mu1tipl< 
arc,  or  "quantity  ainingetDent,"  is  used  in  galvano-cauteiy.  The  phrases  ■ 
"joined  for  tension."  or  "  iniensilj-,"  iind  "joined  for  quaniity."  are 
rclicfi  of  old  and  exploded  theories  of  electricity.  For  convenience' 
sake  they  are  f.till  used ;  but  those  who  understand  Ohm's  law  need 
not  be  deceived  by  them. 

Rtiiitance. — Raistanee  is  that  gvality  of  a  tcnducfor  that  impeJei 
the  passage  of  a  circuit- 

There  arc  vkq  kinds  of  resistance  in  any  circuit : 

isL  That  of  the  battery  itself  {Internal  ResisiaDce). 

2d.  That  of  the  connecting  wires  (circuit  outside  of  the  battery),  iJie 
galvanometer,  the  human  body,  or  other  substa.ncc  introduced  into  the 
circuit  {Externai  Resistance). 

How  Resistance  is  Modified. — Resistance  is  modified  in  three  ways: 

ist.  By  the  nature  of  the  substance,  whether  liquid  or  solid,  or  by  it* 
special  chemical  cocnposition. 

ad.  By  the  form  of  the  substance,  whether  long  or  short,  of  small  or 
Urge  diameter. 

3d.  By  the  temperature. 

It  is  proved  hy  w^mxiXKaK  ^!tiiX  the  resistances  of  mires  «f  tht  same 
material  and  of  the  same  thickness  ore  direetly  proportioned  to  their 
length,  and  inversely  proportioned  to  the  squares  of  their  diameters. 

A  wire  one  mile  in  length  gives  twice  the  rciisiance  of  a  wire  half  a 
mile  long,  and  four  times  the  resistance  o£  a  wire  one-fourth  of  a  mile 
long.  On  the  other  hand,  wires  of  the  same  metal,  but  of  diamcteri 
which  stand  to  eacli  other  in  the  relation  i,  9,  3,  offer  a  resistmce  which 
stand  to  each  other  as  i,  4i  i-  Iti  other  words,  the  longer  the  wire  the 
greater  tJie  resistance,  the  thicker  the  wire  the  less  the  rcsistaace.  The 
ume  law,  but  less  exactly,  applies  10  liquids,  and  for  this  reason  letrgt 
elements  give  less  resistance  than  small  elements.  The  relative  speci5c 
resistances  of  a  number  of  metals  a(  a  temperature  of  54°  F.  are  as 
follows : 

Copper t         Iron 7,5 

Gold 1.4       Lead 11 

Zinc 3.7       Pla'.inum. 11. j 

Mercury  (at  57°) 50.7. 

The  converse  of  resistance  is  eoadaetion. 

The  following  tabic  of  the  relative  conductibility  of  metals  u  32*  F 
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is  taken  Iroia  Litimer  Clark,     ll  will  be  perceived  th&t  it  raiits  some 
wbit  Trom  the  above  table  of  relative  resistances : 


SOrar. 


.130 


Zinc. 
Copper  (pure). 99.9     Sled 


"  selected  {comnjcr- 

cUI) 85  to  95 

Copper,    ordinaiy    (comiDcr- 

ciaI) ......40  to  70 

Brass 90 


Gold. 


.29 
.16 


Iron 15 

German  »lver la  to  15 

Tin 12.4 

l^cad 8.3 

Platinum..,., 6.9 


.;8       Mercury. 1.6 


](  will  be  secD  that  both  estimates  a^ee  in  making  copper  and  silvci 
ibe  best  conductors,  and  for  that  reason  copper-wire  is  10  much  used 
IB  making  battery  connections.  In  both  tables  platinum  stands  low  in 
condactibilit^,  and  for  that  rcawn  platinum -wire  is  vxA  when,  an  in 
(dvaoo-caulcry,  it  is  required  to  generate  heat  by  passing  the  current 
^tiMj^  »■  resisting  medium.  If  mercury  could  be  made  in  the  form 
of  a  wire  it  would  of  course  be  better  than  platinum,  since  its  resist- 
tace  is  somewhat  greater.  Bismuih,  graphite,  and  toke  rank  still  lower 
ID  conducting  power  than  niercuiy.  The  resistance  of  liquids  is  enor- 
mous. Thus,  talcing  copper-wire  at  31'  F.  as  r,  the  resistance  of  a 
laturated  solution  of  sulphate  of  copper  at  48^  F.  is  16.885.510 ;  ditto 
of  chloride  of  sodium  at  56'  P.,  2.903.538  i  ditto  of  sulphate  of  zinc, 
15.861.267;  snlpliuric  acid  diluted  to  -^  at  68°  F.,  1.032.020;  nitric 
mcidat  55°  F.,  976.000;  distilled  water  at  59°  K.,  6.734.308.000. 

It  haa  been  estimated  that  the  human  body,  by  viriiie  of  the  salts 
winch  it  contains,  conducts  \^  or  20  times  betttr  than  water,  prcvtdtd 
tkt  shn  b<  ftiily  meistened;  and  that  copper  conducts  from  three  to 
four  hundred  million  times  tietter  than  the  human  body. 

Effects  of  Temperature  qh  Resistance. — Resistance  is  more  or  less 
modified  by  temperature. 

Between  i"  and  loo"  C.  the  relative  conducting  power  of  the  metal* 
remains  the  same;  at  roo°  metals  lose  about  30  per  cent  of  their 
conductitHlity  as  compared  with  o"  C. ;  but  this  varies  with  different 
metals.  Conductivity  is  increased  by  annealing.  Non-metallic  sub- 
»taacc«  increase  in  conductivity  as  they  rise  in  temperature.  Water, 
for  enample,  when  heated  conducts  better  than  water  cold.  When  a 
cairent  jwisses  from  a  liquid  to  a  solid,  or  viee  versa,  the  resistance  ir 
lerygreat. 
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All  Rtjiitancr  relative. — No  substances  abtolttfely  ic&ist  ihc  pasuge 
of  clcctricic/ ;  even  resin,  glass,  and  sulphur,  the  worst  conductors,  do 
conduct  a  slight  current,  as  can  be  proved  by  a  \ftTy  delicate  gslvano- 
nieter. 

Na  per/eel  Conduct&r. — Even  the  best  conductors,  as  copper  and 
silver  and  gold,  arc  impcrfcctty  so ;  they  all  resist  the  current  more  or 
less. 

This  can  be  shown  with  the  galvanometer,  which,  when  brought  di- 
rttlly  into  the  circuit,  showr  a  deflection  of  the  needle.  When  short 
wires  of  copper  or  silver  are  interposed  the  deflection  is  lessened. 

If  we  now  comprehend  the  terms  eUdre-MOtive  force  and  resistanee, 
we  shall  have  no  difficulty  in  coinprehenthng  the  term  quantity,  for, 
according  lo  Ohjii's  law,  the  quantity  varies  directly  as  the  elcctro-nio- 
Uvc  force  and  inversely  as  the  resistance. 

Tht  quantity  of  eltdriciiy  «  tA<  amount  ttihieh  poises  ihrmgk  tkt 
cinuit  in  any  ^iven  time. 

This  depends,  according  to  Ohm's  law,  on  two  factors — (he  eleetro- 
motive  /cr^e  aiid  the  resisiame.  The  quantity  Tiaries  dtreetiy  as  Ihe 
tUctr6-m«live  foree ;  and  if  there  were  no  resistance,  quantity  would 
be  precisely  the  sanie  as  electro-motive  force.  But  the  quantity  luiries 
inveruty  at  the  rettjfance,  and  tliercfure,  to  find  out  what  tlie  quantity 
of  any  current  is,  wc  divide  the  eUelro-motive  foree  by  the  rcsislance. 
The  fraction  thus  fonned  is  the  quantity  or  the  ilrength  of  the  current, 
as  we  comitiunly  call  it.  There  are,  as  wc  have  iccn,  two  kinds  of 
resistance,  that  in  the  battery  and  Uiat  in  Che  circuit  outside  of  the  bat- 
tery ;  both  of  these  must  be  taken  into  account  in  estimating  the  rclatioo 
of  the  different  kindi  of  batteries,  and  in  selecting  batteries  for  special 
kinds  of  work.  Let  E  be  the  electro-motive  force,  R  tlie  rcsistattce 
of  Ihe  circuit  outside  of  the  battery,  c  the  resistance  ia  the  battery ; 

Then =  Q,  the  quantity  or  strength  of  the  current — the  number  of 

farads  or  measures  of  electricity  that  flow  through  the  circuit  in  a  given 
lime.  The  correctnei>s  of  this  mathematical  concluiiion  may  be  demon- 
strated on  a  galvanometer  that  has  only  a  short  resisting  wire  ;  one  cell 
will  deflect  the  necdtc  nearly  as  mucin  as  one  hundred  cells.  Again, 
whin  any  number  of  eelU  are  f<?in<d  together  with  great  external  resitt- 
anee,  tueh  at  it  offered  by  a  long,  fine  wire,  or  Ay  the  whole  human  body, 
for  example,  the  quantity  of  eUctriciiy  that  fiows  through  the  circuit 
wili  increate  with  the  increase  in  Ihe  number  of  cells. 

There  is  no  inconsistency  between  these  phenomena.  It  is  indeed  a 
part  of  and  a  conclusion  Itom  Ohm's  bw.     Everything  depentls  on  the 
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tsitrmal  raistanct.  Although  in  ihis  CAse,  as  in  Uie  oiher,  each  added 
cell  brings  in  iu  own  inccrnal  resiaiaiice  that  ctmntcrbalancc*  ihc  el«c- 
Uo-uotivc  force,  yet  the  internal  resistance  Sion  to  small  a  proportion 
10  the  luge  external  reststaoce  that  the  <juantity  of  cJeciiicily  tlowing 
through  the  circuit  will  be  pretty  directly  iiroporiioned  lu  the  number 
of  cells. 
Still  kee|)ing  Ohm's  law  before  us,  we  can  dettKtnstratc  this  mathe- 

Bitically. 
Let  the  electro-raoiive  force  of  any  cell  be  lo  volts,  and  the  tnttrna* 

lestMancc  be  20  ohiiit,  and  the  (xUrnat  rcsbtance  afforded  by  the 

Immom  b*dy  10,000  ohnis.    The  qiuuiiily  of  B  single  cell  could  be  tlms 

Kpresented: 


••  iaCMwl  ntim^nct. 


Again,  we  may  illuKtjate  this  at  follon-s : 

One  hundred  cells  arc  joined  together  and  the  ends  arc  connected 
by  a  short  wire.  Let  the  electro-motive  force  of  one  cell  be  to  tWft 
or  units  of  elcclro-motive  force,  then  the  electro-motive  force  of  100 
celts  will  be  1,000  volts.  I<et  the  resistance  in  each  cell  be  5  ohms,  or 
units  of  resistance,  then  the  resistance  in  the  100  cells  will  be  500 
ohms,  l^t  the  lebistancc  of  the  short  connecting  wires  be  to,ooo 
ohms :  now,  in  order  to  find  the  number  of  farads  of  electricity — that 
is,  the  quantity  or  strength  of  [he  current  that  duws  through  the  con- 
necting wire — divide  the  electro-niotiie  force  hy  (he  resistance,  and  we 
have  this  fraction : 


i.oon  •tenre-ivDOTt  (ore* 


MMBB  iiiiiUifn  i>(  •Hire,  uul  Jcv  leuoiots  at  tailtay 


t.coc 


This  fraction  reduced  =  ^,  a  Uttle  more  than  -^,  which  fraction  rei>> 
icscDts  the  quantity  of  electricity  that  flows  through  the  wire. 

We  may  illustrate  this  law  by  sujipoKing  a  current  of  water  passed 
through  au  ordinary  syringe.  The  quantity  of  water  that  flows  through 
the  lube  will  be  directly  proportioned  to  the  force  with  which  it  la 
luged  forward  by  the  piston  ;  this  force  would  correspond  to  electro- 
motive force.  The  friction  will  correspond  to  the  internal  and  ex- 
tetnal  resistance  of  the  battery.  Now  if  we  divide  the  one  by  tlie 
other,  we  hare  die  quantity  of  water  which  in  a  given  time  flowi 
Ihrougli  the  tube,  or  the  strength  of  the  current.  In  this  way  we  can 
find  the  number  of  cubic  inches  of  water  that  flow  ihrough  the  tube  in 
a  iccond  of  time,  just  as  we  can  find  the  number  of  farads,  or  units  of 
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quantity  of  elcciridiy,  thit  flow  through  &  circuit.  It  foUowa  from  aS 
this,  of  course,  that  if  the  eiectro-motive  force  be  very  greatly  in- 
creased, the  resJMancc  being  the  same,  llie  quantity  must  be  increased; 
but  if  ibc  rcsistaacc  be  increased  in  proportion  to  the  increase  of  the 
electromotive  force,  the  ([uantity  will  not  be  any  greater. 

Absolute  Quanlily  and  ActHol  Quantity. — It  also  follows  that  (he 
absolute  quantity  of  any  bailcry— the  amount  that  it  is  capable  of 
gcncraiing — may  be  very  mudi  gicitcr  than  the  actual  quantity  that 
it  t«nds  throu^  a  circuit.  Everything  depends  upon  the  rtsitfamet, 
whether  it  be  small  or  great. 

Rttatien  «/  Quantity  ta  Electre-therapeutics. — It  Is  itnponant  to  know 
how  to  ascertain  the  quantity  of  electricity,  for  nearly  all  of  the  lead- 
ing actions  of  electricity  depend  on  quantity.  It  it  quantity  that 
dedects  tlie  needle  of  the  galvanometer,  and  quite  accurately  mea- 
sures the  current  that  pa»cs  through  the  wires  that  surround  the 
needle.  It  is  quaiUity  that  decouiposci  chemical  ^ubstanccs,  as  water, 
salts,  the  human  body,  etc  Hence,  clcclrolytic  operations  largely 
dei>end  on  the  qiuncity  of  electricity  that  tlowt;  through  the  tissues 
acted  on.  It  is  quantity  that  accomplishes  nutch  of  the  therapeutical 
eBeci  of  the  different  forma  of  electrization — although  tension  alone, 
with  very  small  qiunlity,  may,  as  in  the  case  of  frictional  or  frank- 
linic  electricity,  be  capable  of  therapeutical  effects,  Franklinic  elec- 
tricity, however,  relieves  and  cures  disease  by  changing  the  electrical 
condition  of  the  patient,  by  giving  a  positive  or  a  negative  chaise, 
more  than  by  the  passage  of  the  current  through  the  body,  and  the 
consequent  electro-tonic  and  chemical  changes.  Ordinary  faradic  or 
galvanic  clcciricity,  on  the  other  hand,  docs  not,  as  many  suppose, 
charge  the  patient  with  electricity,  and  does  not,  by  its  dirett  action, 
leave  any  more  electricity  in  the  body  than  it  finds  there.  If  they 
increase  or  diminish  the  natural  electricity  of  the  body,  it  is  indirectly 
through  the  efTcci  of  quantity  of  elcctiicity  pasMng  through  the  tissues 
and  improving  nutrition. 

Under  this  head  come  these  iniportant  practical  conclusions: 

First.  Tf  any  largt  number  of  eeilt  tvery  way  timilar  artjoined  in 
a  SHORT  CIRCUIT  by  large  eonnecting  wires,  and  without  any  other  ex- 
ternal resistance,  there  tt^iU  be  m  more  quanitly  of  electricity  fiomin^ 
than  tf  a  smalt  number  0/ similar  cells  were  so  joined. 

Although  each  additional  cell  increases  the  electro-motive  force,  yet 
it  alio  increases  the  resistance,  as  we  have  already  seen,  and  this  in* 
crease  of  resistance  will  counterbalance  the  incrcisc  of  clertronjolive 
force,  so  that  the  quantity  of  electricity  that  flows  through  the  circuit 
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wiU  be  itbout  the  same.  Ohiu's  law  will  demonstrate  this  m-ttlicmatt 
oily.  Let  the  electro-motive  force  of  any  cell  be  lo  volts,  oi  units  of 
electro -motive  force,  and  the  resistance  of  each  cell  be  lo  ohms,  or 
BDtts  of  resistance,  and  the  resistance  of  the  short  wire  2  ohins. 
Dividing  tiie  dectro-motive  force  by  the  resutAnce,  ve  have  for  a  sirtgl* 
cell  f }  -t-  ,  =  if  —  V>[  =  the  quantity  that  one  cell  sends  through 
the  circuit 

Now  let  there  be  50  similar  cells,  and  our  fraction  will  be  ^  X  ff 
=s  iWV  +  t  =  /Wi  ~\\\  =  ^  fraction  tKit  varies  very  slightly  in 
value  &om  -^  Let  there  be  t,ooo  cells,  and  we  have  this  fraction  : 
If  X  «|f  =  rtfH  +  ■  =  HttJ  ■  The  result  still  differs  but  slightly 
ftom  those  previously  obtained. 

Si^finJIy.  Larg*  nUt  tpnnttltd  by  greai  txiernal  nshianit,  as  ih4 
himaai  bcdy,  or  a  gatvanoiruter  with  a  long  rtsiitancf-eeii.  do  not  send 
mffre  yuantity  of  tUctrieity  through  thai  externa!  resistance  than  similar 
tmaii  cells. 

The  electro-mot  ive  force  of  large  cells  is  no  greater  than  that  of  simi- 
iariniall  cells,  as  we  have  already  seen.  The  resistance  is  less  becauaa 
the  sur&ce  of  the  plates  is  greater,  and  the  greater  the  scciion  the  leu 
the  rcsisiAnce,  aa  has  already  been  shown.  But  the  little  advantage 
dun  gained  from  Urge  cells  by  a  diminution  of  rcsJsTancc  bears  so 
sauU  a  frffortifim  to  the  grtat  external  resistance  oi  the  human  body, 
or  of  a  very  long  wire,  that  the  quantity  of  electricity  actually  seat 
throo^  the  circuit  will  not  be  materially  increased — at  least  by  any 
(tftsoiutble  ntitnber  of  cells. 

Here  again  Ohm's  law  comes  to  our  assistance,  and  fortifies  our 
Uiement  by  a  rigid  maiheinatical  dcmon»iiauon.  Let  us  siijipose  a 
battery  of  100  small  cells.  Let  the  clcctro-motive  force  of  each  cell 
be  10  Yolts.  I.ct  tlie  internal  resistance  of  each  cell  be  20  ohms. 
Let  the  external  resistance  of  the  human  body,  through  which  tlie  cur* 
tent  is  10  be  made  to  pass,  be  10,000  ohms.  Now,  by  Ohm's  law.  to 
ifaid  the  quantity  of  electricity  that  Hows  through  the  human  body  when 
rteclosed  in  the  circuit,  wc  divide  the  electro-motive  force  by  the  inter* 
Dal  and  extenul  redstance,  as  foUows : 

Let  us  now  suppose  too  similar  very  large  cells.  The  electro 
motive  force  would  be  the  same,  the  external  resistance  would  be  the 
same.  But  the  internal  resisUnce  of  the  battery  would  be  less  be< 
,  caute  the  sur&ce  is  greater. 
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By  a.  Isw  previously  explained,  the  resUiaHU  varits  iaveriety  at 
sfuart  oj  tlu  tttthtu  For  convenience  luke,  we  will  &up|)Oike  the  re> 
sisunce  of  the  Lirge  c«U  to  be  ii^  that  of  the  siiuU  ones — thut  is  3 — 
and  Ohm*$  law  will  give  us  the  following  fraction  i 

lo»  I  111=  mco  (elmtu-maUTC  lam)  meo  la 

MfgoQ  (utanul  muUiKC)  >w  -  a  «=  ho       tatat       m* 

— a  fractioa  that  is,  it  is  tnie,  a  little  larger  than  ^,  but  not  enough  lo 
be  worth  considrring. 

The  same  truih  iimy  be  shown  by  &  galvanometer  that  has  a  long 
resistance-coil.  If  the  Huid  be  raised  jiiM  a  little,  so  tbat  elctiients  ar« 
just  immersed  and  the  poles  are  tonnvctcd  with  such  a  galvanometer, 
a  cenain  deflection  of  the  needles  will  take  place,  according  to  the 
number  of  cells ;  if  now  we  rainc  tlie  fluid  still  higher,  90  that  all  tbe 
elements  are  itninerted,  and  four  or  live  lime*  as  Diuch  surface  is 
brought  into  action  in  each  cell,  the  needles  will  not  be  much  moie 
deilccicd,  but  will  remain  at  nearly  the  same  ]>oint  where  it  was  when 
the  cEciiicnts  were  first  immersed.  This  is  aa  experiment  that  w« 
have  made  repyatcdly. 

For  the  galvanometer  substitute  the  htmian  body  from  the  band  to 
the  legs,  and  we  con  understand  ihc  great  fact  thai  large  cells  do  no/ 
send  more  quantUy  of  tl«lri(ity  through  the  body  than  small  ctl/s  of 
timilar  (haracler, 

from  all  these  dcmonsliations  we  see  that  it  is  with  electricity  as 
with  money — the  abst^lutc  c|uaiiiity  that  any  man  niay  give  may  be  a 
very  sniall  fraction  of  the  actnat  quantity  that  he  an  h<  madt  to  give. 
A  millionaire  lias  a  far  greater  quantity  of  money  than  one  who  has 
only  a  thousand  dollars,  but  the  one  may  not  give  a  dollar  any  easier 
t})aa  the  other.  Under  great  pressure  the  millionaire  may  give  a 
thousand  times  more  than  the  po&r  man,  just  as  a  battery  of  large  cells 
toay,  before  small  resistance,  send  a  very  much  larger  quantity  of  elec- 
tricity than  a  similar  battery  of  small  cells ;  but  when  there  is  great 
resistaJice  it  may  »eiid  very  little,  if  any,  jhotc. 

In  electro-therapeutics,  as  in  telegraphy,  electro- me lalltirgy,  at>d 
other  uses,  large  cells  have  this  advantage,  that  they  last  longer  and 
io  not  rtquire  te  /reqtunt  cUaning  and  filling. 

AlthouRli  ihty  cannot  in  a  given  time  send  through  the  human  Ixxly, 
or  long  lines  of  wires,  any  more  quantity  of  electricity  than  small  cells, 
yet  thdr  rtseme  quantity  is  much  greater,  and  in  proportion  to  tbeir 
Hzc  they  will  hold  oat  longer  and  keep  up  a  mcrt  uniform  current. 
The  poor  man  may  give  &ve  dollars  as  easily  as  the  millionaire,  but 


and^  lijei.t  pKMurc  the  millionaire  can  ke«?p  on  giving  out  five  doIUnr 
long  after  the  resources  of  the  puor  man  are  exhnuMed. 

Lajge  cells  laay,  Un  elcctro-thciapcutical  purposes,  have  the  atlvan- 
bge  of  ftenutinfss  of  current ;  there  woiikl  appear  (o  be  \c%*  fiuituati^fn 
io  the  atreiigth  of  the  current  from  nioment  to  moment  than  when  the 
ceUt  are  smalL 

In  small  ccUs  the  def^e  of  the  internal  resistance  and  the  extent  of 
the  chemical  action  may  way  more  or  letvs  from  moment  to  moment, 
owing  ID  the  poUriiation  of  the  elcraents  and  the  deposition  of  the 
^te  in  the  solution.  This  fluctuation  is  most  marked  in  batteries 
■here  the  action  is  very  energetic  Small  single  cells,  esjiecialty  the 
iiDC-carbon  tiatiehes  lose  much  of  their  power  during  a  long  opera- 
lion-  The  popular  notion  thai  large  ceils  have  a  therapeulie  advaa- 
ttge  ever  tmall  eelir  by  tending  a  larger  quantity  cj  electricity  through 
ihe  hfidy  u,  in  the  light  of  Ohm'i  law,  at  well  at  in  the  tigltt  of  txpt- 
rieut,  erroneout. 

mrdiy.  Fcr  Ihe  electro -ehemUal  dceemposHion  of  water,  salts,  and 
the  human  ioJy  {electreiyti-t),  a  censidcraMe  nitmher  of  cells  of  medium 
rite,  neither  very  large  nor  very  tma/l,  and  in  ivkieh  the  chemical  action 
isfttoer/ul,  are  required. 

The  resistance  of  the  limited  portion  of  the  human  bDcly  usually 
Mibtiiitlcd  to  electrolytic  operation  is  great,  thuugh  not  so  great  as  that 
of  the  whole  body;  and  as  we  have  seen,  before  a  f^eat  resistance, 
<tetj  large  cells  gtre  no  greater  quantity  in  a  given  time  than  cells  of 
moderate  siw-  If  the  cells  arc  too  ^rnall,  however,  ihcy  will  soon 
become  exhausted.  For  electrolytic  operations,  tlic  ordinary  zinc-car- 
Ixin  or  Walker's  batteries,  as  manufactured  in  this  country  by  the  Gal- 
rano-faradic  MamifacHiring  Co..  Kidder  and  others,  answer  very  ex- 
cellently most  of  the  purposes  of  electrolysis.  They  have  more  electro- 
molive  foKe  than  Sroee*3  elements,  and  although  not  as  enduring,  tliey 
yet  give  m  greater  quantity  of  electricity  for  a  short  time,  wliich  is  of 
course  the  great  requisite  in  electrolytic  operations.  The  resistance 
of  the  skin  is  very  great,  but  in  electrolysis  the  needles  go  bcneaih  the 
ikin,  at>d  are  placed  near  each  other.  The  resistance  is  very  much 
leu  than  in  external  applications  when  (he  electrodes  arc  far  apart ; 
hence  it  is  an  advantage  in  electrolysis  to  have  cells  of  good  sir.e, 
Utough  not  of  the  largest. 

Fourthly.  IVhen  a  short  platinum-wir^e  in  a  short  circuit  is  to  hi 
heated,  as  in  galvano-cautery  operations,  a  very  few  targe  cells  or  a 
tingle  Jfery  large  cell  is  preferable  to  a  large  number  of  small  cells. 

Tlis  &ct  has  long  been  practically  recogniieda  and  all  tlic  baitciiel 
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for  gzlrano-oiuicry  operations  arc  constructed  on  this  principle.  Th« 
reason  for  ihis  is  not  so  well  understood  ;  Ohm's  law  gives  us  the  ex. 
planation. 

I'laliiiuni  wire,  though  it  resists  tite  cuirent  very  powerfully  as  com- 
pared with  silver  or  copper  wire,  yet  offers  a  very  smjil  rcsislance  as 
compared  with  water  or  the  bunutn  body,  or  vtry  i^itg  wire  of  any  kind. 
Hence,  in  the  gaK-ano-cautery  instruments,  the  external  resistance  is 
small,  being  not  very  nmch  greater  than  the  internal  resistance  of  the 
batteries,  perhaps  not  so  great.  Now,  before  a  lar^  externa)  resist* 
ancc — the  human  body,  or  very  long  coils  of  wires— the  surface  of  the 
elements  is  used  to  the  best  advantage  when  cut  up  into  small  cells ; 
before  a  sinall  resistance,  the  surface  of  the  elements  is  u&ed  at  the 
best  advjmtage  when  cut  up  into  a  few  large  cells,  or,  if  the  external 
resistance  be  very  slight  indeed,  a  single  large  cell  will  be  belter  :  for 
we  have  previously  shown  that,  in  a  short  circuit,  one  cell  gives  as 
much  quantity  of  electricity  as  one  hundred,  or,  Indeed,  any  number  of 
cells. 

Let  us  »u|>posc  too  small  cells ;  let  each  cell  have  on  electro-motive 
force  of  10  volts  and  a  resistance  of  3o  ohms.  Let  there  be  cncloted 
in  a  circuit  the  human  body,  or  a  very  long  coil  of  fine  wire,  that  gives 
a  resistance  of  10,000  ohms.  Then,  according  to  Ohm's  law,  we  have 
the  following  fraction : 

no  ■  u  <=  loOD  alceiro  nrntire  (rtia 


mwa  wiem)  rcMinac*  too  >  «a  =  wkb  inicnul  ewuom       u 

which  represents  the  quantity  of  electricity  that  flows  through  the 
circuit.  Suppose  now  one  cell  of  the  same  character,  but  very  much 
larger,  sends  a  current  in  a  short  circuit — through  a  thort  platinum- 
wire,  such  as  is  used  in  llic  galvano-caulery  for  cauterizing  surfaces. 
Suppose  the  external  resistance  of  this  short  circuit  be  9  ohms.  'Jlie 
electro-motive  force  of  the  large  cell  is  no  more  than  that  of  the  small 
cell ;  the  internal  resistance  of  the  battery  is  very  much  less,  for.  as  we 
have  seen,  the  resistance  diminishes  as  the  suiface  increases.  For 
convenience  sake,  we  will  suppose  the  internal  resistance  of  the  large 
to  be  ^  that  of  the  small  cell — that  is,  t.  Now,  dividing  the  electro- 
motive force  by  the  resistance,  according  to  Ohm's  law  we  have  iliis 
result: 


■■>  clBcrro-rnotrM  nw 


C  «Htvnuil  reinoonce  *  >  inicniAl  muunc^      to 


4 


the  quantity  of  ckclticity  that  flows  through  the  circuit,  <  ir  twelve  timet 
u  much  as  with  100  small  cells. 
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Suppose  ROW  ihis  one  Urge  cell  be  connected  by  m.  hmg  and  fiHi 
pUtinarn-wirr,  such  as  is  used  in  ihe  removal  of  tumors  hy  galvnno 
uutoy  operations.  'Ilie  resistance  will  of  course  be  greater,  fur  Iwo 
Ruons,  becjui»e  the  wire  U  longer  and  because  it  is  finer ;  for  the  Uw 
is,  the  less  the  sarfacc  or  section  the  less  the  resistance. 

Sapposc  the  resistance  be  19  ohma.  Dividing  the  ctcciro-motive 
loTce  by  the  resistance,  we  have — 

19  fMCIBli  latlUStB    «■  I    kilu  M«l  IHliillUW         W)         ■ 


litf  ir,  fine-half  tht  quantity  of  their ietty  that  thrre  was  when  a  thfirt 
fMwai-ii'ire  was  in  the  circuit.  Very  iilccly  this  would  not  be 
mou^  to  heat  the  wire  and  keep  it  hot  during  a  long  operation. 
TUl  Itv  comes  to  our  rescue,  and  helps  iis  out  of  this  as  of  so  many 
DttiQ  difficulties.  Cut  Dp  the  one  laigc  cell  into  two  cells,  and  inter* 
pCKtbe  long  6ne  platinum-nirc  in  the  circuit.  The  electro-motive 
f°re«  will  be  tloublcd,  the  external  resistance  will  be  the  same;  but 
itieiateraal  resistance  will  be  greater  becauie  the  surface  is  diminished. 
Dividing  the  electro-inotive  force  by  the  resistance,  our  fraction 
Xudithus: 

W3  nccnvxnoli'w  nm  10 


■hich  is  nearly  double  the  quantity  of  electricity  sent  through  tlie  long 
■in  by  a  single  cell.  Tims  is  explained  the  fact  that  the  best  galvano- 
tutery  baucrics  arc  arranged  so  as  to  be  tluown  into  one  large  cell, 
^CUt  up  into  several  cull^  according  a»  a  ah(.>rt  or  long  wire  ii  to  be 
hewed. 

Jt  hit  iten  found  by  txptrimtnt  that  the  Heat  developed  by  the  enrrent 
■  tay  teire  w  prffPffrlientd  to  the  squares  of  the  quantity  of  ettetricity 
^Jhwt  thrsugh  It. 

This  is  demonstrated  by  passing  a  current  through  platinum-nires  in 
iboitle  of  alcohol.  The  heat  is  communicated  to  the  alcohol,  and  the 
ibeniKimeter  shors  the  temperature.  It  is  found  if  a  current  of  a  cer< 
tUo  quantity  raises  the  temperature  10,  a  current  of  twice  that  strength 
till  raise  it  40. 

Again,  it  is  found  by  experiment  that  the  heat  developed  by  the  ntr- 
rent  in  any  wire  Is  proportioned  to  ihe  resistance  cf  the  wire. 

This  is  dctnonitialed  with  the  artangcincut  just  described,  by  insert- 
ing a  rheostat  wliCKse  resistances  are  known,  so  as  to  keep  the  ciuannt} 
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oC  electncity  constant  at  a  fixed  point,  and  then  inserting  platinum 
wires  of  different  lengths  into  the  bottle. 

From  all  this  it  follows  that  batteries  for  galvano cautery  should 
have  large  surfaces  and  a  small  number  of  cells,  and  that  thej-  should 
be  arranged  so  that  the  surface  may  be  used  as  one  or  two  cells,  of 
cut  lip  into  four  or  six,  according  as  »hort  or  long  wires  are  to  be 
healed. 

Fijfhiy.  Jt  foUvwi  thai  the  <it>te  of  an  tUetrital  apflicatien  eanwt 
Ae  aceurate/j  tleseribtJ  hy  slating  tkt  numbtr  of  ails  and  the  length  of 
the  sitting. 

Tliis  conclusion  is  an  important  oik,  and  for  want  of  a  knowledge  of 
it  electro-therai)eutists  continually  blunder. 

Sup|K)sing  now  that  we  arc  treating  a  patient  locally  or  centrally  by 
tlic  galvanic  current,  and  wc  dcsitc  to  transfer  the  patient  to  another 
pbyudan.  Wc  infuiin  the  physician  to  whuni  the  transfer  ia  made,  that 
we  arc  treating  the  patient  with  ten  cells  for  ten  minutes,  and  wc  desire 
that  he  fJiould  continue  to  give  the  same  dose.  In  the  light  of  Ohm's 
law,  let  us  sec  what  such  instructions  arc  really  worth.  The  quantiqr 
of  electricity  that  passes  Uuoiigh  the  patient  in  a  minute  is  equivalent 
to  the  electro-motive  force  divided  by  the  resistance;  multiply  the  quo- 
tient thus  obtained  by  ten.  and  we  have  the  dose  of  electricity  that  the 
patient  receives  in  icn  niimiteft.  If,  now,  all  the  factors  that  determine 
the  electro -motive  force  and  the  external  and  internal  resistance  wcrft 
constant  and  were  accuiatcly  known,  and  if  ihcy  were  the  same  for  all 
batteries  and  all  mo<left  of  application,  then  the  do»e  ih\i%  ordered 
would  be  a  mAthcmalical  one,  and  could  be  mathematically  followed. 
No  forms  of  error  arc  so  erroneous  or  so  illusory  as  those  that  approach 
US  nnder  cover  of  facts  and  Agiires.  1  n  our  veiy  anenipl  to  be  accurate 
wc  stumble  into  gross  inaccuracy.  Had  wc  left  the  whole  matter  to  the 
judgment  of  the  physician,  with  sonic  general  suggestions  as  to  the  sus- 
ceptibility of  the  patient,  we  »hoiild  have  come  far  nearer  the  truth,  W 
will  be  :3pparent  by  the  following  considerations. 

The  electro  motive  force  varies  in  difrercnl  batteries. and  in  (he  same 
battery  at  different  times.  Grove's  batleiy,  for  example,  has  four  times 
the  electro  motive  force  oTSmec's  battery  in  action,  and  twice  the  elec- 
tro-motive force  of  line  and  copper,  or  Daniell's  battery.  Then,  again, 
tile  cIcctTo-motivc  force  will,  in  some  batteries,  as  Smce's  or  Walker's, 
fa^l  off  during  art  application  ;  and  in  all  batteries,  however  constructed, 
the  electromotive  force  vanes  at  different  limes,  from  causes  not  yti 
determined. 

But  the  cicctro-niotivc  force  is  constancy  itself  in  comparison  with 
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be  nnatioos  of  the  intemaJ  and  external  reiiistinces.  Bcginnii^  vilfa 
fiKoitfmal  teastance,  vrc  find  that  for  a  Grove's  cell,  contaioiog  one 
pini  of  liquid,  it  U  very  small,  less  than  one  ohm  ;  for  a  Daniell's  cell, 
5  ta  15  trfims,  and  for  a  Stiice's  cell,  less  than  one  ohm.  The  internal 
KuOfice  varies  with  the  size  and  shape  of  the  cell,  the  distance  of  the 
pUttsfrom  each  other,  and  with  the  length  of  time  thivt  the  battery  is 
in  laion.  Even  if  the  eleclro-motive  Torce  and  external  resistance 
mv  acnraic  and  constant,  the  variations  in  the  intcxnal  resistance 
<^0lJIr1  be  suificient  to  vitiate  all  attempts  at  prescribing  clcctridly  by 
Bk  nunber  of  cclK 

But  it  is  in  the  external  resistance  that  we  find  the  greatest  variation, 
onocnuiity,  and  inconstancy  in  applications  of  electricity  to  the  human 
l*Jj.  The  externa]  resistance  depends  on  the  following  factors : 

IIL  The  size  and  constnx^lion  of  the  wires  that  connect  the  battery 
"Ih  the  electrodes.  The  larger  the  section  ihc  less  the  resistance, 
U<1  therefore,  large  wires  will  conduct  more  than  small  ones.  A  ccr- 
titn  eoflTentioDal  size  is  manufactured  by  each  instrutnent -maker,  but 
the  ues  vary  with  different  makers. 

id  Hie  si^c  and  shape  of  the  electrode.  Up  to  a  certain  point, 
*U^n|;*iih  the  number  of  cells,  a  large,  broad  electrode  will  conduct 
■Don  than  a  small  and  narrow  one.  A  metallic  electrode  conducts 
*ariv>d)  better  Than  a  sponge;  flannel  conducts  much  better  than 
*J«is^but  worse  than  metal.  The  difference  in  the  conducting  power 
"'tiMUl,  sjiongc,  and  flannel,  is  great.  A  current  which  is  painful  when 
mfiedby  a  metal,  and  is  quite  perceptible  when  applied  by  a  flannel 
"damois,  is  not  felt  at  all  when  applied  by  a  sponge.  The  painful- 
^of  an  application,  it  is  tnic,  docs  not  depend  on  the  amount  of 
^ridty  iJiat  passes,  but  is  also  modified  by  Uie  extent  to  which  the 
coieut  is  diffused.  This  would  depend  on  the  action  of  the  electrode, 
^tk  (he  same  cnrreni  pasnng,  the  hand  of  the  operator  would  proba^ 
%  be  less  irritating  than  a  sponge  or  flannel. 

jd.  The  quantity  and  quality  of  the  liquid  used  to  moisten  the  clec- 
IlDdcL  Electrodes  that  are  perfectly  dry  conduct  but  little,  at  least 
n'lh  currents  of  the  tension  used  in  electrO'ilierapetuics.  Eleclrodei 
liut  are  wet  with  warm  water  conduct  better  than  those  that  arc  wet 
*ith  cold  water  ;  and  those  that  arc  wet  with  warm  salt-water  conduct 
test  of  all.  The  diflTerence  in  ihe  conductivity  of  a  sponge  wet  with 
timple  cold  water  and  one  wet  with  warm  salt-water  is  so  great  that  a 

I  current  which  la  not  felt  when  applied  by  (he  fonocr,  becomes  unbearable 
Mhen  applied  by  the  Utter. 
4th.  The  amount  of  pressure  that  is  used  on  the  electrodes.     If  the 
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wet  sponge  U  lightly  pressed  it  conducts  but  little,  and  its  condiictlrit^ 
ioctcases  with  the  prcssuic.  Finn  pressure  moistens  tbe  skin  more 
thoroughly,  and  thus  increases  its  conductivily,  and  at  the  same  time  il 
brings  into  cQajitation  all  parts  of  the  sponge,  so  that  it  becomes  well 
uturatcd. 

5th.  The  position  and  extent  of  tlic  body  included  between  the  elec- 
trodes. This  factor  is  a  man  important  one,  and  it  has  be«n  unac- 
countably overluuked  in  all  di&ctissionti  on  this  Kubjcct.  The  dilTerence 
ia  the  conductivity  of  the  bones  and  soft  tissues  is  all  the  difTcrence 
between  twenty  and  one,  and  in  all  parts  tJie  conductivity  is  modified 
by  agCf  by  temperament,  and  by  disease,  'the  resistance  of  the  whole 
body,  &oin  one  hand  to  the  other  through  the  shoulders,  is  about  seven 
or  eight  dities  the  rcsiataiicc  of  the  Atlantic  cable,  and  the  resistance  of 
the  whole  length  of  the  body,  (torn  the  bead  and  slioulders  to  the  feet, 
is  probably  greater  ttian  that.  But  the  resistance  of  any  limited  portioa 
of  the  body,  as  the  head,  or  spine,  or  cen-ical  sympathetic  and  pueu- 
mogaiStric,  or  individu&l  inuscies  or  nerves,  must  be  only  a  TractionBl 
part  of  the  resistance  of  the  whole  body.  Other  conditions  being  the 
tame,  the  nearer  the  electrodes  are  to  each  other  the  less  the  resistance. 
This  tnay  be  illusiraied  by  an  experiment  that  we  have  ftetiucntly  tried. 
If  one  electrode  be  put  in  the  vagina  and  the  other  in  the  icctum,  a  cur- 
rent of  but  two  or  four  cells  may  be  painfully  felt;  but  if  one  of  the 
electrodes  is  placed  externally  on  the  bick  or  hypogastriuni,  a  current 
of  a  dozen  or  more  cells  may  be  scarcely  [iciccivcd.  The  same  cxperi* 
nient  may  be  tried  on  the  back  ;  placing  one  pole  on  the  nape  of  the 
neck  and  the  other  at  tbe  lower  end  of  the  spine,  a  current  that  is  just 
perceptible  at  first,  as  the  electrodes  approach  cacli  other  becomes 
positively  unbearable. 

6th.  The  length  of  the  application.  When  the  galvanic  ctirrent  U 
first  applied  to  tlic  body  by  wet  sponges  but  little  senuition  is  experi- 
enced on  tlic  skin ;  but  in  the  course  of  a  few  seconds  a  burning  pain  ii 
felt,  that  increases  with  the  length  of  the  application.  This  is  cxjilained 
in  part  by  the  chemical  changes  that  take  place,  and  in  part  by  the  feet 
that  as  tlie  skin  becomes  niore  and  more  inoisteuctl  by  the  pressure  of 
the  wet  sponge,  and  the  sktn  under  the  electrode  becomes  more  and 
more  congested,  tlic  resistance  is  diminished.  Cumcquently,  toward 
the  close  of  even  a  very  short  application,  more  electricity  passes,  all 
other  conditions  being  llie  same,  than  at  the  beginning.  On  this 
account  it  frequently  becomes  necessary  to  reduce  the  number  of  cells 
during  the  sitting,  especially  when  the  electrodes  are  kept  all  the  time 
on  one  spoL    Thus  it  becomes  clear  that  any  attempt  to  prescribe  ih« 
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dote  of  eledzicity  by  the  nuiubci  of  celts,  in  ordinary  ^4/^fra/a|>]>lica- 
tiou  10  th«  body,  must  fail  of  its  object.  In  electrolysis,  where  tha 
w((ll«are  always  united,  near  to  each  other  and  under  tlie  skin,  tbe 
cbocts  for  ciTor  arc  not  so  great,  since  there  is  much  less  variation  in 
llx  idistaDcc.  If,  in  dcscxibing  an  electrolytic  oiieration,  we  syedfy 
iheirjti/aiid  Dumber  of  cells  used,  and  the  mode  and  length  of  opera- 
litu,  m  convey  a  tolerably  correct  idea  of  what  was  really  done.  The 
tiiac  may  come  in  the  advance  of  science,  after  physiology  sliall  have 
fetnul  itl  Newton  to  reduce  itt  jnesent  chaos  to  order  and  Uw,  when 
it  ikll  be  possible  to  prescribe  su  many  farads  of  electricity,  repeated 
tiiiK  times  a  week,  as  we  now  picticribe  so  many  grains  of  bromide  of 
ptuaHum,  or  so  many  drops  of  laudanum,  repcited  three  times  a  day ; 
htf  lortfae  present  we  can  rest  assured  that  when  we  describe  the  cur- 
lai  thu  «re  employ  as  mild,  or  me/fium,  or  strong,  and  have  stated  the 
actbod  and  length  and  freciucncy  of  aiiplicalion,  we  have  attained  all 
liM  locuiacy  that  science  will  allow. 

AliboBgh  the  above  statements  have  reference  only  to  the  gilvaoic 
OBKH,  they  just  as  truly  apply  to  the  faradic  ;  for  induced  as  well  as 
pkwc  electricity  is  subject  to  tlie  law  of  Ohm.  One  difference,  how- 
f>tr,  ihould  be  noted,  (hat  on  account  of  the  slighter  chemical  action 
of  lU  fvaA*.  ryrretit  the  resistance  of  the  skin  beneath  the  electrodej 
tioa  not  diminish  with  the  length  of  the  application.  For  the  above 
ttMos  the  graduated  scales  that  accompany  some  of  the  fai  adic 
nulltiiet  for  electrotherapeutics  ate  of  but  Uttle  practical  value. 

Fiuily,  Ohm's  law  explains  the  tact  of  observation,  that  when  the 
{ola  of  a  galvanic  bsltcry  arc  metallically  connected,  the  cliemical 
*cSoo  in  the  battery  is  greatly  increased  a.iid  the  plates  rapidly  dc- 
Bn^  The  metals  being  better  conductors  than  the  body,  conduct 
■  Bucfa  greater  qitaniily  of  electricity ;  and  as  the  potential  quantity  of 
tIcctriciE/  that  any  battery  is  capable  of  generating  is  limited,  then 
*tt]i  the  resistance  between  the  poles  is  least,  the  action  must  be 
Hnogeit,  and  the  metals  the  most  rapidly  consumed.  Neglect  in  tbii 
n)[iid  causes  the  premature  destruction  of  many  batteries. 
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CHAPTER  I. 

llUnOM  OF    ELECncO-PHYSIOI-OGY  TO    KI.ECTRO'niEKAnDTtCS — 
ASIUAL   ELKCTRJCITT. 
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Bbttn^jsiohgy  it  the  sdenee  whuh  trtatt  both  of  the  lawt  of 
*^>*^tU(tritity,  and  aho  of  the  fhenffinttta  firoduceJ  by  the  tution  of 
tlMheity  fiti  tht  Mj  in  health.  We  propose  to  prts^nl  this  subject 
u  CRnpacUy  tis  posriUe,  and  consequently  ehsll  speak  only  of  those 
&tt»  ito  arc  necessary  for  a  true  appreciarion  of  the  science,  and 
'^^  of  those  thai,  directly  or  indireciiy,  have  a  prkctica]  bearing  on 
c^tM-tbenpcutics. 

i^frtanee  of  a  Knowledge  of  Eltttro-fhysiotegy  to  the  EUetro-thera- 
Jtatiff. — It  is  of  course  possible  to  use  electricity  succea^ully  in  thera- 
pnuca  withoat  any  thought  of  its  phystoIogicaJ  action,  and  thoiiTiands 
'■"ewuscd  it.  It  U  possible  to  relieve  pain  of  almost  every  variety, 
tt^  to  aire  any  of  the  curable  fomis  of  paralysis,  without  imderiiandir^ 
»?llnDg  of  the  action  of  electricity  on  nutrition  or  on  the  normal  mus* 
^  Any  old  country  granny,  the  stupidest  of  nurses,  an  infant  even, 
cDtiold  two  »ponge«  on  a  part  of  the  surface  of  the  body,  .ind  let  the 
onaii  nm.  Those  who  aim  no  higher  than  tliis — the  indiscriminate 
Mdiof  of  dectrodes  on  patients — need  give  no  thought  to  (rlcciro- 
flV^^oer ;  need,  indeed,  waste  no  time  on  this  or  on  any  other  n-ork  of 
wctio-thcnpeutics :  they  do  not  even  need  to  trouble  themselves  with 
uxdetails  of  the  applications,  but  have  simply  to  delegate  them,  with- 
W  merre,  to  the  nearest  nurse  or  clodhopper.  Those,  we  assert,  who 
^  no  higher  than  tliis  will  fall  short  of  even  that :  their  success  ia 
ii^ning  symptoms  by  elcctriiation  will  be  eo  ca()ricious  and  illusory, 
^  in  time,  they  will  abandon  the  attempt,  allow  tlieir  battery  to  grow 
'Wyia  the  garret,  and  thenccfonh  they  will  condemn  and  despise  sci- 
entific ud  successful  clcctro-thcrapcutists. 

The  dectro-therapeutist,  above  all  others,  should  start  out  under  the 
*i^lioo  of  the  motto  of  the  late  President  Dwight :  *'  Aim  high,  for 
?*B  win  be  sure  to  come  short  of  your  aim."  To  apply  electricity  after 
■txnuaner  of  nurses  and  "rubbing  doctors,"  is  not  using  it,  but  abua- 
irgit 
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Those  ■n'ho  aspire  to  mastership  In  clcctTo-lhcra|)cutics  will  not  be  con 
lent  widi  the  mere  attempt  tg  relieve  symptoms ;  they  will  seek  to  study 
those  most  complex  iind  stibtle  diseases  for  the  treatment  of  which  elee- 
triciy  is  indicated  ;  they  wilt  resort  lo  this  force  fur  diagnostic  as  well  as 
therapeutic  aid ;  ihcy  will  jirivc  to  know  not  only  how  to  uie  it,  but,  what 
is  more  diSicult,  how  not  to  use  it  He  only  can  reap  the  fvM  and  rid) 
harvest  of  electro-therapeutical  science  and  art  who  sows  beside  sU 
waters ;  be  must  become  niore  or  less  proficient  in  neurology,  in  electro- 
physics,  and  in  clcciro-physiology.  He  who  has  a  knowledge  of  the 
Invrs  of  animal  electricity,  and  the  actions  and  reactions  of  franklimc, 
galvanic,  and  firadic  electricity  on  the  brain,  sjiinal  cord,  and  sympa- 
thetic ;  on  the  nerves  of  motion  and  of  common  and  special  sense  ;  oo 
voluQtary  and  involuntary  muscles;  on  the  skin,  and  on  all  the  vorioui 
passages  and  oi^ans  of  the  body  in  health,  and  also  of  the  electro-con- 
ductivity of  the  IwdV)  will  hnd  the  paths  of  electro-diagnosis  und  of  elec- 
tro-therapeutics illumined  at  e>'eiy  step  by  sudi  knowledge,  and  will,  in 
the  end,  make  nHsrc  correct  interpretations  of  disease  than  he  who 
merely  holds  electrodes  on  patients  without  any  higher  aim ;  and  more 
than  that,  he  will  be  introduced  into  a  field  of  thought  and  ex]>crimcnt — 
a  Aeld  surpassingly  rich  and  fruitful,  and  Ijing  in  close  relation  to  all 
departments  of  physiology,  of  pathology,  and  of  biology,  where  he  can 
study  science  for  it$  own  sake,  without  regard  to  its  immediate  practical 
value. 

In  the  above  remarks  we  do  not  wish  to  be  understood  as  subscrib- 
ing to  the  notion,  quite  popular  among  some,  that  electro- thcrapeuttca 
must  be  based  on  electro-physiology  ;  very  for  from  it :  the  two  tciencei 
are  closely  related  and  are  of  reciprocal  assistance,  but  one  is  not  built 
op  on  the  other.  Neither  are  exact  sciences,  and  nnay  never  become 
juch.  Pathology,  though  it  is  but  "  the  shady  side  of  physiologj-,"  yet 
to  complicates  therapeutics  that  electro-physiology  cannot  become  a 
reliable  basis  for  electro-therapeutics.  The  two  sciences  are  pursued 
mainly  by  different  methods:  electro-physiology  i*  a  science  of  experi- 
ment ;  clcctro-ihcrapcutics  is  a  science  of  experience. 

Eltdro-pkynelQsy  largely  SludUd  by  Exptrimenh  on  the  Living  Ifu- 
man  Subjut. — An  advantage  of  great  import  to  electro-physiology,  and 
one  th.it  especially  commends  it  to  the  electro-therapeutist,  is  that  it  is 
largely  based  on  experimetitsmade  on  the  living  human  subject.  True 
enough,  thousands  of  frogs  have  given  up  their  lives  in  the  elcctro-physi- 
ological  laboratory,  and  <logs  and  cats,  rabbits  and  guinea-pigs,  rats,  and 
monkeys  even,  have  been  subjected  to  electric  tests  while  living,  in  health 
and  uninjured*  while  dying,  and  when  dead ;  but  some  of  the  most 
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9MpS(puid  soggesnve  phenomena  oT  this  science,  those  which  hnvc 
ttebniesl  practica]  reladon  to  clcctro-Uiciapcutics,  caii  be  bent  studied 
oa  the  Ining  human  subject,  and  without  injuring  the  subject  cxpeti- 
iDtnled  on.  This  is  the  supreme  advantage  of  the  study  of  the 
{ApioJagical  acti<Hi  of  clectiidty  over  the  study  of  the  physiological 
aaioa  of  the  majority  of  drugs.  The  objcctiun  so  often  loadc  against 
tipttiaents  made  with  medicines  on  inferior  anitnats,  that  they  do  not 
kid  the  action  of  $uch  medicines  on  the  human  body  in  disease, 
cunot,  thcnrfurc,  apply  to  electro-physiology,  except  to  a  limited 

Kot  I  tew  of  (he  phyxiological  reaciionx  of  the  human  body  to  elec- 
tridty  can  be  studied  while  malting  therapeutical  applications.  The 
taaioa  of  voluntary  musics,  of  the  motor  and  sensory  nerves,  of 
K«t  of  the  ncrrcs  of  special  sense,  to  electricity,  and  the  general  effects 
(/dtctiicityon  nutrition,  are  taught  us  every  time  we  electrize  a  patient 
bfmj  of  the  fatnitiar  oiethods  of  a|iplicatioii.  Flectro-phytiology  and 
ffeOn^-tfierapeutics  thus  go  hand  in  hand. 

TV  £^a/itaJifiit  of  Mliitritltj  in  tfu  Body  ati  Advantage  in  Stttdying 
^  P^pieloguat  Efftit. — The  dnigs  with  which  we  experiment  on  ani- 
Qill  in  order  to  learn  their  physiological  action,  are  usually  absorbed 
tod  carried  chrougli  the  whole  system ;  to  confine  their  action  to  any 
IK  w  tncmber  it  impossible.  Jf  they  select  any  organ  on  which  to 
v^foA  their  force  in  preference  to  other  parts,  it  is  by  virtue  of  their  in- 
knaitaJ)inttyfar»uchoTgan,  and  not  from  any  power  in  the  experimenter 
Ooonfine  ihctn  there.  But  dcctiicity  can,  to  a  certain  extent,  be  local- 
ued  in  a  muscle  or  nerve,  or  in  some  special  organ ;  thus  its  effects  can 
beilMSed  with  greater  precision  and  certainty  than  the  effects  of  dnigs 
■BteniDyadniinistcicd.  Thus  the  physiological  action  of  electricity  has 
Itpcdaily  practical  bearing  on  its  therapeutical  action. 

Animal  EUetricily  it  Ike  Electrieity  thai  exists  in  Animal  Bodies . 
EUetrie  Fishes. — The  most  remarkable  display  of  animal  electricity 
4fcsn  in  certain  varieties  of  fishes.  At  a  very  early  period  it  was 
faiova  that  a  certain  &|t  fish  had  not  only  the  power,  when  couched,  to 
P^  forrh  shocks,  but  could  impart  to  other  bodies,  for  some  distance 
Ihnqgb  the  water,  a  benumbing  influence.  This  phenomenon  was  first 
(*ned  by  actual  expcrinicnt  to  be  of  an  electrical  naliiru  as  early  ae 
'^U;  bxkI  soon  after,  by  incattt  of  a  number  of  Leyden  jars,  connec^ 
■g  »ith  a  disk  of  leather  or  wood,  cither  side  of  which  was  covered  by 
^^liA,  an  artificial  torpedo  was  constructed.  The  subject  of  animal 
*iBCIlictty  is  one  of  great  sdcntibc  interest,  and  may  in  Lime  become 
rf  direct  practical  value  to  electro-therapeutics.     This  peculiar  powei 
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is  ]>osscai«l  only  by  a  small  nuoiber  of  fishes,  Uie  best  knovrn  of  whidi 
arc  the  torpedo  or  tUctr'u  ray^  the ^mnfifits  or  eleitrie  tfl,  and  th< 
tUctric  shad. 

Thii  derelopment  of  electricicy  don  not  tale  place  in  all  parts  of 
the  fi&h,  but  is  confined  to  a  peculiar  expansion  of  the  nervous  system, 
called  t!ie  electricjil  organ.  The  nerves  consHtiiting  the  electrical  or- 
gans of  the  torpedo  and  gymnotus  are  of  great  size.  Those  of  the  for- 
mer consist  of  three  principal  ttonks,  and  arise  from  the  cercbro-spinal 
s)*stcm  ;  while  the  nerves  composing  the  electrical  oigan-s  of  the  latter 
are  derived  from  the  spinal  cord  alone.  As  stated  above,  the  phcnom. 
ena  ^voduccd  by  thc«e  fishes  are  fjiiiilar  to  those  which  are  obtained 
from  ctcctricity  that  is  artificially  generated. 

If  electric  fuihes  are  touched  with  the  hand,  a  shock  is  perceived,  while 
if  glass,  resin,  or  any  other  non-conductor  is  intervened,  no  eflecc  is 
produced. 

Spaiki  maybe  drawn  from  them  in  the  same  way  that  they  are  drawn 
fiom  other  bodies  that  are  artificially  charged  with  electricity.  The 
current  obtained  from  them  will  magnctiM  steel  needles,  dKcompose 
water,  and  if  the  needle  of  a  galvanometer  be  brought  into  the  circuit  it 
will  immediately  suffer  deflection,  so  that  the  direction  of  the  ciinent 
may  be  readily  determined. 

The  electric  force  of  the  tish  is  much  weakened  after  it  has  exerted 
its  power  a  number  of  times  in  quick  succession,  and  it  requires  rest 
and  nourishment  to  enable  it  to  recover  its  iionnal  vigor. 

Hittory  cf  Ike  D'nan'try  of  Electrieily  in  the  Btufy  of  Man  a/tj  ether 
Animait. — -We  have  already  seen  (Electro-Physics,  p.  48)  that  Galvani 
diwrovercd  in  1786  Chat  muscular  comraclion  follows  the  contact  of  the 
nerves  and  muscles  of  a  frog  with  a  heterogeneous  metallic  arc.  From 
this  observation,  and  from  subsequent  study  of  the  subject,  Galvani  was 
inclined  to  believe  and  to  declare  iliaC  in  (he  ti£sue«  of  animals  there 
exists  a  special  independent  electricity,  which  he  called  afiimai  the- 
tricity.  Although  Galvani's  conclusions  were,  as  wc  now  know,  not  en- 
tirely logical,  yet  he  stumbled  on  an  important  discovery  that  was  des- 
tined to  be  demonstrated  and  confirmed  by  other  and  later  observcra. 

Tliere  frsucli  a  force  as  animal  electricity,  but  the  experiments  of 
Gatvani  arc  explained  by  contact  of  dissimilar  substances  and  by  the 
diemical  action  of  the  fluids  of  the  body  on  the  metals,  and  not  by  th« 
electricity  of  the  body. 

Voita's  Researches  have  already  been  given  in  Electro-Physics  (p.  50). 

Humboldfi  Jierearchet. — ^In  1799  liumboldt  published  a  work  cont^n> 
.IDg  the  result  of  many  and  curious  cx|M;riments,  the  object  of  which  was 
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(0  Aon  that  both  VoIt&  and  Galvani  were  right  aad  both  wrong ;  that 
tfaoe  ns  sud)  a  thing  u  aaimal  clcctricit]' ;  that  Galvani  was  in  error 
to  njvdiog  it  as  the  ooly  fomt  of  electricity  that  appeared  in  his  ex< 
ptnnentt ;  and  that  Volia  was  in  enor  in  refusing  to  admit  its  exist- 
nice. 

vf/ZwiV  and!<Miifs  Uttearchct. — Id  1803  a  nephew  of  Galvant, 
AUn^paUished  eicperimenls  that  went  to  demonstraie  the  existence 
oTtaima]  electricity.  The  voltaic  pile,  however,  was  a  stronger  argu- 
BMBtigainst  the  existence  of  animal  elcclncity  than  any  experiments 
CDold  be  in  its  favor,  am)  for  these  reasons  animal  electricity  was  for* 
pcten. 

la  1S17  M.  Nobili,  having  constructed  a  very  sensitive  galvanome- 
ttr,  vu  cnahled,  as  he  supposeclt  to  detect,  without  doubt,  the  cxtst- 
esccof  an  electric  corrent  in  the  frog-  He  observed  that  when  the 
ocdle  wag  placed  in  the  circuit  it  deviated  some  30°. 

Satarckts  of  Matteued  and  Du  Bois-Reymand. — A  few  years  subse- 
^Mly,  Matteucci  turned  his  attention  to  this  subject;  but  it  was  re- 
■ovtri  for  Dii  Bais-Reymond  to  investigate  most  clearly  and  most 
fc!l»,  if  not  most  conclusively,  the  electric  properties  of  the  nerves  and 
nudes. 

Bf  Ibese  two  observers  it  is  believed  to  have  been  shown,  ist.  That 
(Straits  in evei}'respccl  like  the  frog-airrent  of  Nobili,  are  not  peculiar 
to  the  Irog,  but  are  inliereni  in  all  animals,  warm  and  cold-blooded — 
ii  Hods,  salamanders,  fredi-watcr  crabs,  addt^rs,  lizards,  glow-worms, 
ttd  toitoidcs,  as  well  as  rabbits,  guinea-pigs,  mice,  pigeons,  and  spar* 
am,    {Dn  Rois-Reymond.) 

td.  That  currents  are  found  in  ncr\-es  as  well  as  mnscles,  and  that 
briiare  subject  to  the  same  laws.     (Du  Hois-Rcymond.) 

3I  That  the  current  usually  observed  it  a  muscular  current  that  is 
(rodnced  by  the  muscles,  the  nerves  acting  only  as  inactive  conduc 
■Ml    (Du  Bois-Reymond.) 

A-  That  this  muscular  current  maybe  upward  or  downward,  and 
ftathe  current  of  the  whole  limb  is  the  resultant  of  the  partial  cux- 
tQISDf  each  muscle.     (Du  Bois-Reymoiul.) 

}&  Thai  these  currents  do  not  depend  on  tlic  contact  of  hete- 
nstocoos  tissues,  as  Volta  had  believed,  for  the  nerves,  muscles,  and 
•wloM  in  their  electrical  relations  are  homogeneous.  (I>u  Bois-Rey> 
wni) 

iih.  That  elcctridty  is  found  not  only  in  the  muscles  and  nerves, 
Ivilso  in  the  brain,  spinal  cord,  and  sympathetic — in  motor,  sensory,  and 
•"Wd  tKfves— in  1  minute  section  as  well  as  in  a  large  mass  of  nervous 
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substances — tn  &  stiiall  fibril  as  well  as  in  a  large  muscle — in  (he  skii^ 
*plcen.  testicles,  kidneys,  liver,  lungs,  and  tendons;  but  not  in  faaciie, 
shco-ths  of  nerves,  and  sinews. 

jlh.  That  anijiinl  etcctricity  is  capable  of  decomposing  iodide  of 
potassium,  and  of  dcdcciing  tlic  needle  of  the  galvationictcr,  (Nfai- 
icucci.) 

8th.  In  the  tniisclet  and  nerves  electricity  is  in  the  condition  of  a 
thsed  tiratit, 

9tl).  That  contraction  of  rauscle  is  accompanied  b/  an  electric  dU'  i 
ihergt  resembling  that  of  a  torpedo.     (Mattcucci.) 

It  was  the  perusal  of  the  essay  of  Mattcucci  that  inspired  Da  Bois- 
Reymond  to  underlake  those  magnificent  researches  that  have  gtvea 
him  a  name  and  a  fame  in  the  realm  of  cicctrolugy. 

He  dcvi^d  special  aitpaiatnscs  for  his  researches,  uid  handled  them 
with  great  sJiill  and  patience. 

Even  if  many  of  the  conclusions  presented  are  enoneoos,  they  are 
none  the  less  inccreftling  suggestions,  and  have  prepared  the  way  for 
Uiosc  who  are  now  earnestly  seeking  to  discredit  bis  experiment^  and 
disprove  his  statements. 

The  above  conclusions  of  Du  Bois-Reymond  were  derived  from  ex- 
periments on  the  nerves  of  frogs,  but  electricity  is  not  confined  to  ihe 
lower  forms  of  life,  either  dead  or  dying. 

JiUetrifUy  in  tke  Living  Man, — In  the  living  man  it  is  believed 
that  cutaneous  currents  are  found.  The  hand  is  negative  to  Ihe  elbow, 
and  the  palm  of  the  hand  is  negative  to  the  back.  The  foot  is  negative 
to  the  chest,  and  the  sole  of  Ihc  foot  is  negative  to  the  back.  TIic  elbow 
is  slightly  jiositive  to  the  chest,  and  the  hand  is  sometimes  negative  to 
the  foot,  and  sometimes  the  revetsc. 

These  cutaneous  currtnls  arc  quite  strong  and  uniform.  They  are 
to  be  distinguished  from  the  Uiermoclcctric  currents  that  arc  observed 
when  two  sj-mnietrical  parts  ate  heated. 

A  linger  at  the  temperature  of  33*  is  positive  to  one  at  90",  and  a 
finger  at  Co"  is  feebly  positive  to  one  at  80°  and  strongly  positive  to 
otie  at  180°.  The  cutaneous  currents  arc  also  to  be  distinguislied  firom 
currents  that  arise  from  dissimilar  immersion,  dissimilar  sweating  and 
shielding  of  Ihe  body. 

CurrcQU  of  clecmcity  have  been  found  in  the  urethra  and  bladder 
of  the  rabbit,  Ihe  intestines,  the  spleen,  the  testicles,  Ihe  tendons,  and 
Ihe  oviduct  of  the  frog,  nnd  the  iris  of  birds. 

All  these  currents  resemble  the  ordinary  muscular  currents,  in  Ibal 
Ihe  outer  and  inner  surfaces  hare  opposite  electricities. 
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ThecBiTcnts  of  the  nerves  and  muscles  are  very  much  stronger  than 

tboKofothet  tissues.* 
Dr.  C  R  Radcliffc  lakes  a  radicaJly  diffcicnl  view  of  animal  clec 

tndljr-    His  coDclusioos,  briefly  saiumiiizcd,  arc  as  follows: 
t  The  theathg  of  the  fibres  of  nerre  and  muscle  durin;;  rest  are 

claajej  mib  electricity  like   Leydeii  jars.     He  believes  it  probable, 

Ibiigb  not  entirely  demonstrable,  that  the  sheaths  of  the  fibres  con- 

•fact  electricity  so  feebly  tbat  they  are  practically  noa-conductors  and 
ae  dkicctric. 

Tfaischaige  it  brought  aboat  by  the  devclopmenl  of  eleclriclty,  either 
padhre  or  negative,  through  osidation,  or  some  fonn  of  chemical  action, 
00  ihe  outside  of  the  sheaths  of  the  tibrcs,  which  electricity  induces 
On^^  the  di-electric  ^eath,  an  opposite  electricity  from  the  inside  of 
Ife  dwatbs,  after  the  manner  of  the  Lcydeo  jar.  Electricity  which  exists 
ia ^  nencs  and  nuisclcs  during  rest  is  in  a  statical  condition,  and  not 
ii  Jjumic  ot  carrcQt  state. 

Tlw  nerve-current  and  muscle-current  are  purely  incidencnl  phenom* 
on,  multing  from  applying  the  electrodes  to  points  of  unequal  elec- 
tK  tension. 

1.  That  the  passage  of  a  nerv-«  or  muscle  from  a  state  of  rest  to  a  state 
of  icuon  is  accompanied  by  a  discharge  similar  to  that  of  a  torpedo. 
IV  atguinents  in  favor  of  this  \*icwarc,  that  the  anatomic-U  and  physio- 
kyca!  apparatus  of  tlie  torpedo  closely  rcseniblcs  the  muscular  appara- 
tKoTall  animals ',  that  the  oervc-currcnt  nearly  disappears  from  the 
wre,  and  the  muscle-current  from  the  imiscle,  when  nerve  and  muscle 
fvi&ODi  rest  into  action  ;  and,  finally,  that  the  phenomena  of  induced 
Wtcooadary  contraction  cannot  otherwise  be  cxplnincd. 

Thti  discharge  takes  place  between  the  sheaths  of  the  librcs,  which  are 
xtrdudc,  and  are  capable  of  being  elongated  during  rest  by  the  ma- 
W  itttaction  of  the  opposite  electricities  with  which  they  arc  charged. 

i  That  when  a  nerve  or  muscle  passes  from  action  to  rest  it  resumes 
lb  emdition  of  charge.  Elongation,  therefore,  is  the  result  of  charge, 
^  contraction  of  discharge. 

TTiis  point  u  illustrated  by  the  following  experiment : 

A  otnow  band  of  rubber  is  wound  on  both  surfaces  very  near  the  edge 
•I'll  gold  leaf,  so  tbat  it  can  be  charged  or  discharged  with  electriciry 
lie  1  Leyden  jar.  By  a  simple  arrangement  of  a  grooved  wheel  and  an 
•PPtnuas  that  multiplies  and  records  the  movements,  it  can  be  shown 
ttw  »bca  the  band  is  charged  by  a  few  turns  of  a  frictiooal  macbiaci  tl 
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elongates,  and  when  the  charge  is  discharged  it  contracts.  It  is  lielicred 
th»t  the  muscle  behaves  in  prccis«l)'  this  manner.  If  ncivcs  are  not 
affected  in  the  uiuc  way,  it  is  because  their  fibres  are  not  suilicicDtlf 
clastic. 

4.  That  the  blood  keeps  up  the  natural  charge  of  electricity  tn  nerve 
and  muscle. 

The  acceptance  of  this  view  explains  many  interesting  facts  io 
patliolugy.  Il  explains  the  fact  that  diseases  that  arc  accompanied  by 
a  deficiency  in  the  ncrve-cuirents,  as  neuralgia,  spinal  irritation,  hysteria, 
tetanus,  epilepsy,  usually  manifest  themselves  by  morbid  activity,  by 
increased  and  unnatural  movements  of  muscles  and  nerves, 

Active  iaflammations,  when  there  is  increase  of  blood,  are  not  usually 
accompxnied  by  excessive  muscular  or  nervous  action. 

Apparatus  /or  Sludjing  Animal EUctricUy. — In  a  practical  work  of 
this  kind  it  is  not  ucccssa/y  nor  proper  to  enter  into  elaborate  detail 
of  all  the  cxpciiiucntal  premises  by  which  Matteucci,  Du  Boii-Rej^- 
mond,  PlUigor,  and  other*  have  made  their  discoveries.  A  very  brief 
description  of  the  apparatus  of  Du  Boii-Rcyniond  may  possibly  be  of 
inlereit. 

He  employed  a  very  deitcalc  galvanometer,  the  distinctive  fea- 
tures of  wbidi  were,  first,  the  astatic  needles  were  constructed  and 
arranged  with  great  care  ;  and,  stcondly,  the  wire  around  thcni  was  very 
long,  and  of  from  4,000  to  34,000  convolutions.  A  multiplier  oTthts 
sort  will  indicate  the  presence  of  exceedingly  feeble  currents.  The 
wires  of  ihc  niuitiplier  are  connected  with  carefully  cleaned  and  jjre- 
paied  flat  new  plates  dipped  in  vessels  of  /-inc.  containing  sulphate  of 
sine  to  prevent  polarization.  Two  cushions,  as  they  arc  called, 
made  of  layers  of  blotting-paper  soaked  in  a  solution  of  sulphate  of 
zinc,  are  laid  in  the  edge  of  each  vessel,  with  their  ends  in  the  liquid. 
'I^c  whole  is  enclosed  in  a  moist  chamber.  In  order  to  protect  any 
tissue,  it  is  placed  iu  connection  with  Uie  two  cushions  in  various  poa- 
tions ;  then,  if  there  be  any  current,  the  deflection  is  seen  in  the  needle 
t>f  the  multiplier. 

When  two  syiiiinetrical  ports  of  the  longitudinal  or  transverse  section 
of  a  nerve  are  applied  to  the  cushions,  no  deflection  is  seen  ;  when  two 
dissymmetrical  parts  of  the  longitudinal  section  are  placed  on  the 
cushions,  the  needle  deflects  (>"  or  ;°.  When  the  longitudinal  section 
of  the  nerve  on  one  side  touches  one  cushion,  and  the  transverse  sec- 
tion touches  the  other  side,  the  needle  detlects  15"  to  30°. 

Instead  of  the  galvanometer  multiplier  we  may  use  the  rheoscopie 
frag,  which  may  give  some  results:  but  it  has  the  disadvantage  that  it 
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loM  its  ffritabitity,  aod  that  it  cootracts  oaly  when  tbe  cturent  ii 
dated  or  broken. 

Exf<rimailt  of  Trowbridgt, — Wc  have  given  a  full  and  varied  pre* 
KKUioa  of  the  leading  conclusions  of  I)u  Bois-Reyiiiond  and  others^ 
ud  Ittve  described,  in  a  very  genera!  way,  tbe  best  method  of  pttTonn- 
!>(  deoperinicnts  on  which  bis  conclusions  are  based. 

Wc  have  done  this  in  jiLsticc  to  a  name  that  !»  greatly  honored  in 
ncDce,  in  justice  to  the  name  that  has  matic  an  em  in  physiology,  and 
kiT^are  the  student  for  an  intelligent  understanding  of  the  cxperi- 
■BCOB  thai  seem  to  overthrow  the&e  views  of  Du  Bois-Reyniond  that 
laicbtcn  so  widely  accepted.  , 

Ilhu always  appeared  to  us  that  in  the  cxpcriiucuts  of  all  clectio- 
lA|n)log)3U,  the  later  as  well  as  the  earlier  school,  there  were  chances 
far  great  error,  and  have  been  surgtrised  that  their  conclusions  hava 
km  ucepted  with  so  little  reservation. 

Beating  in  miod  that  all  chemical  action,  liowcver  slight,  is  pcobablf 
wonpanied  by  the  gener.ition  of  electricit}-,  it  is  eiirely  not  imttLonal 
to  »^)ec[  that  the  conclusions  from  careful  experiments  of  Du  Uois- 
il«Iini>nd  and  others  might  be  in  itome,  if  not  in  all  cascti,  tiioditicd  by 
'^imtUatiioH  bclivcco  the  animal  Ussues  and  the  cushions  of  the  gal- 
mooKler,  however  Utilfulty  these  were  pratected. 

iaiDn{[  the  physicists  .it  least,  the  theories  ofDu  Bois-Rcyinondhave 
tttti)  oa  ihc  whole,  losing  ground  during  the  past  ten  years,  and  pn>- 
Ut^oa  account  of  tbe  considerations  that  arc  above  presented. 

hof.  Jolin  Trowbridge,  of  Harvard  College,  has  recently  made  * 
*>>Q of  reseaidics  that  seein  to  cast  grave  doubts  on  the  interesting 
'Sllalhcrto  accepted  conclusions  of  I>ii  Itois-Reymond  in  regard  to 
uaol  electricity. 

Tlis  i^j-sicist,  starting  out  on  the  face  of  the  accepted  fact  that 
^  hipuds  «/  ditsimxlar  tkewucal  ekariKfer,  separated  by  a  porottt. 
/MMm,  give  rise  to  a  current  of  ticetrwUy,  bas  made  experiments 
^  oa  a{>paratus  simtbr  to  that  employed  by  Dn  Bois-Kcjiiiond  in 
WRscardies  on  aniinal  electricity.  Instead,  however,  of  placing  a 
Hocof  muscle  or  nerve  on  the  cushions,  be  used  a  scries  of  artifitidi 
"Ufa.  These  artificial  muscles  were  nude  of  glass-tubes  covered  by 
pnnat  partuions,  and  filled  with  the  different  liquids,  such  as — 
Undistilled  water, 

Weak  solution  of  salt  in  distilled  water, 
Solution  of  dilTcrent  salts  of  iron. 
Blood, 
Acidulated  water. 
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Placing  the  artificial  muscle  thus  ]>reparcil  in  the  portion  vrhete  the , 
Oltural  muscle  is  placed  in  Dii  liois-Reyaiond's  experiments,  he  tcmai 
that  each  liquid  caused  a  defieciion  of  tht  needle  ej  the  galvanometer. 

Theie  i:>  no  question,  in  the  0)>iaion  of  ProC  Trowbri(%e,  tiiat  lh« 
currents  that  oiitMd  these  deflections  of  the  needle  arose  from  the 
atlions  oj  the  fiuids  in  tht  tubes  on  the  saline  solution  of  tht  cushion  and 
the  preteeting  fuard.  This  v\fw  is  confumed  by  ihc  fact  that  whcD 
the  aiti&cial  muscin  were,  £lled  with  dislUUd  water,  there  was  no  dc 
flection  of  the  needle  ol>ser<red ;  but  when  undistilled  water  or  the 
other  tluidi  mentioned  were  lUed,  the  needle  of  the  galranontetcr  de- 
flected so  far  as  in  some  cases  to  throw  the  spot  of  light  off  the  scale* 
Prof.  Trowbridge  exercised  the  same  precautions  aa  are  found  neceiuarjr 
by  clcdro-ph/siologisls  in  obtaining  the  so-called  muscular  currents. 
He  argues  that  the  behavior  of  the  artificial  muscle  must  be  similar  to 
th^l  of  a  natural  muscle  placed  on  the  cushionit ;  and  he  states  fiirther* 
that  when  we  use  the  natural  niusclc,  containing  fresh  and  chcmicall/ 
active  blood,  separated  by  its  sheath  from  the  clay  guard*  of  the  cushions, 
ati  eieetriial  aetion  must  take  plaee  between  the  fluids  of  the  muscle  and 
the  saline  solutions  in  the  connecting  apparatui,  which  action  caanOi 
well  be  distinguished  from  the  so-called  muscular  current,^ 

In  order  to  avoid  every  possible  source  of  error  in  these  experi- 
ments, Prot  Trowbridge  not  only  tried  distilled  water  in  the  artificial 
muscles  instead  of  undistilled  water  and  the  different  solutions,  but  sisa 
tried  the  mere  contact  of  the  bladder  membrane  paTtitioti  withoutju 
fluid,  and  in  ni^ither  cnse  was  nny  current  produced.  He  employJBB 
vessel  shaped  like  the  letter  U,  opened  at  the  liend,  and  covered  at  the 
ends  by  a  membrane.  Into  the  two  liutbs  of  the  tube  he  injected 
fluids  of  different  kinds.  Wh<:n  the  vessel  was  filled  with  a  fluid  that 
WIS  homogeneous,  and  the  ends  of  the  tube  brought  in  contact  with 
the  cushions,  the  needle  of  the  galvanometer  was  deflected.  Wjen  the 
points  of  contact  were  reversed,  the  direction  of  the  needle  was  le* 
versed.  That  mere  contact  of  (he  tube  wilh  the  cushions  did  not  causa 
the  deflection  of  the  needle,  was  shown  by  the  fact  that  when  no  Auids 
were  in  the  tube  there  was  no  deflection.  That  the  direction  of  tho 
current  was  through  the  17-shapcd  tube,  and  not  from  its  citrcniitied  to 
the  galvanonoeter  and  back,  was  proved  by  the  fact  that  when  the 
•ection  of  one  of  the  limbs  of  the  U-shaped  tube  was  constricted,  the 

*  TlinnuoD't  rcflecling  pilvknainct«r  «nd  ovw  qoBdrant-vloctromelor  wva  tued  la 
thcK  cspcrincDlA. 

t  On  the  El«ctto-mnliiwAclion  of  Uiuiic  separated  by  Manbrancs.  Aimtrkam 
fwrmai  ff  Seiemt  and  Artt,  »»!.  iii,,  Mft^,  1871. 
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fMcaitnof  the  needl«  was  reduc«d,  and  vihcn  ihe  conMrictton  was 
cnofilete  cberc  was  do  dedcclion. 

Tbc  Dwdaston  to  which  Prof.  Trowbridge  arrives  from  these  ex* 
psinKati^  which  have  been  rcpeatcfl  at  various  times,  is,  "M<7/  tt/ten  the 
mimt  */  /A*  ga/fafifimf/fr  are  t«nnt(tid  by  a  aumhranvus  tac  ««- 
tiiMk[fimds,  or  animal  tiuut  saturated  wifhfiuid,  an  eiulcsmptie  aitifin 
Ida  plate,  accompanied  by  galvanic  action;  and  that  this  galvanic 
tda%  u  determined  iy  the  difference  of  cndesmelic  action  at  various 
ftvittfllu  emehsing  vumbraneV  • 

Whfo,  tbererore,  a  niuscle  is  placed  on  the  cushion*  of  the  galvanoai- 
tttt,  in  tiansvcnc  section  on  one  pad  and  its  longitudinal  section 
n  ibe  other,  eadosmote  take*  place,  which  is  difTcrcnt  at  difTcrent 
pmu,  and  the  galvanic  current  that  a{>pc9rs  is  [vobably  ciusi-d  by 
Akdiflerence  of  endosinotic  action  xa^  not  bjr  the  so-called  muscular 
ODcnl.  Then  granting  that  a  niiisrular  current  exinls,  it  must  sut&t 
iiporlaiit  modifications  in  strength  and  direction  through  this  cndos- 
■oik  action.  If  the  muscular  current  does  not  exist,  this  endosmotie 
•aSw,  with  the  accomp.wying  gali^nie  action,  will  account /or  the  de- 
fititin  of  the  needle  of  the  galvanometer  that  had  been  svf posed  to  he 
inttthe  muscular  current. 

in  a  letter  received  by  Dr.  Beard  from  Prof.  Trowbridge,  under  dale 
M«di  iS.  1873,  nearly  one  year  later  than  the  date  of  the  publication  of 
fc  rac&rcbes  of  which  the  above  is  an  abstract,  he  uys  that  "later 
opauiKDts  have  convinced  nie  that  (here  are  no  cuch  currents  as  nius- 
ralir  currents,  property  so  called.  I  thinlt  that  the  phenomena  noticed 
br  Dd  Bou-Reymond  arise  from  dilTercnccs  in  the  chemical  nature  of 
^ttmtt  portions  of  the  muscle.  Du  Bois  Kcyniond  contends  that 
nci  chemical  difference  does  not  exist,  and  that  the  tissue  is  homo- 
fnens  from  a  chemic-il  point  of  view.  It  mnst  be  lemetnbered, 
Werer,  that  a  delicate  galvanometer  can  detect  differcTices  in  chemi- 
til  composition  which  cannot  be  delected  except  by  ihc  most  refined 
■Ulpts,  I  should  therefore  make  my  assertions  stronger  than  I  have 
^nt,  in  the  accompanying  papers,  in  view  of  Kiib*e(|uent  expcritnenl," 

fni  Trowbridge  has  also  made  experiments  thivt  Hcem  to  cast  grave 
"Mttoo  the  conclusions  of  Du  Bois-Reymond  in  regard  to  electniol 
'*renti  in  the  arms.  Du  Ilois-Rcymond  in  his  experiment  connects 
IlKtoTninals  of  a  galvanometer  In  separate  vessels  by  a  siphon-tube 
WilBiiing  the  same  liquid  as  the  vesacl.  The  ends  of  the  tube  are 
wwred  with  a  porous  preparation. 
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Placing  a  forefinger  in  each  vessel  and  violently  contractiag  the 
aim,  he  ol>icrv«d  that  the  needie  of  the  galvanometer  was  deflected ;  on 
coniracling  the  other  arm,  the  needle  deflected  in  the  opposite  direc* 
tion.  Via  Bois-Rcyinond  explained  this  phenomena  by  the  theory 
that  electrical  currents  circulate  in  the  arm  distinct  from  and  co-cxisl- 
uig  with  the  musculaT  and  nerve-currentR  It  U  not  difficult  to  con- 
ceive that  in  an  experiment  of  this  kind  there  would  be  chances  for 
error  sufficient  lo  make  us  very  caiilious  in  accepting  any  immediate 
conclusions  in  regard  to  it  la  order  to  test  the  validity  of  this  con- 
clusion, Prof.  Trowbridge  prepared  a  vessel  with  two  limbs,  which  be 
substituted  for  the  human  finger.  Du  llois-Reyinond's  experiment- 
vessel  waa  filled  with  a  solution  of  salt,  and  the  end  of  the  limbs  was 
covered  with  prepared  membrane.  The  resistance  of  the  circuit 
through  both  limbs  and  the  vessel  was  about  that  of  the  human  body 
from  the  forefinger  of  one  hand  to  the  forefinger  of  the  other — that  is 
about  seven  or  ciglit  times  the  resistance  of  the  Atlantic  cable.  The 
end«  of  the  timbi  or  tubes  were  immersed  in  the  tluid  of  the  vesiel  con- 
nected wiih  the  galvanometer.  As  soon  as  they  touched  the  liquid, 
the  needle  of  the  galvanometer  was  deflected,  and  on  reversing  the 
limbs  tlic  needle  was  (icflcctcd  in  the  opposite  direclion. 

When  the  flexible  portion  of  one  of  the  limbs  was  pinched  so  as  to 
diminish  the  diameter,  the  defection  was  also  diminished.  Hlien  a 
trifling  change  was  mxi\c  \a  the  cfiemUal  citaracter  of  the  ^uids  in  Iht 
two  Uml>s,  and  one  of  the  itmis  u'lis  iUgkiiy  centraekd^  the  dv'ecticx  cf 
tht  ntedit  was  revtrsti. 

Prof,  Trowbridge  is  disposed  to  believe  that  the  deflection  of  the 
needle  caused  by  the  contraction  of  ihe  muscles  of  the  aim,  "is  pro- 
duced either  by  the  temperature  or  by  the  change  in  the  flow  of  the 
blood."  It  ha.s  been  established,  that  the  electro  motive  force  between 
venous  and  arterial  blood  is  about  one-thirtieth  that  of  a  DanielVs 
cell;  and  as  muscular  contractions  change  the  chemical  character  of 
the  blood,  and  as  by  very  slight  chemical  difference  between  two  fluids 
separated  by  a  membrane^  like  the  skin,  is  suflicicnt  to  create  a  gal- 
ranic  current,  it  is  not  improbable  that  the  conclusion  of  Du  Bols- 
Reyinond  in  regard  lo  the  existence  of  a  separate  electrical  current 
in  the  onn  is  cn'oncnii\. 
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CHAPTER  11. 


UICTROTDNOS,    ANlLlCmOTONOS,    AWD    CATELECTBOTOyOB. 


SJiftr^ffHfit  is  the  pemUar  mifdifitaiioit  of  irritabilUy  that  ncrva 
aimofUs  un^gs  wfien  acted  upon  by  a  gahanic  current. 

While  the  nciTc  is  in  the  clcctrotonk  state,  thai  pait  of  it  not  !»■ 
dtdod  between  the  jralcs  will  detiect  the  needle  of  a  delicate  gaJvano* 
oxter;  and  that  the  deflection  then  caused  is  not  due  to  the  DatiiraJ 
Dffl»oinrent,  is  proved  by  the  fact  that  it  appears  when  only  the  sur- 
fctcof  the  nerve  U  connected  with  the  galvanometer.  It  is  therefoie 
t)K  electric  condition  of  the  nenre  caused  by  the  passage  of  th«  current 
lioM^  if  that  deflect*  the  needle.  The  electrotonic  condition  not  only 
nwiu  so  long  as  the  galvanic  current  continues  to  pass,  but,  if  the 
uticti  be  sufficiently  powerful,  it  remains  for  a  limited  tiine  after  the 
uiimit  ceases  to  pass. 

The  electrotonos  is  more  noticed  tlie  larger  the  extent  of  nerve 
■Oedupon,  provided  the  current  be  sufficiently  increased  to  overcome 
^inucascd  resistance. 

Is  nerrea  that  arc  dead,  or  hare  tost  their  irritability,  elcctrotonos 
(Knot  tM  excited  at  all,  or  only  feebly,  and  the  same  is  true  when  th< 
Mne  is  cut  across  or  tiglitly  bound  with  a  ligature. 

ll(c  change  In  ilic  nerve^cuircnt  depends  on  the  direction  of  the 
plnaic  current.  When  the  galvanic  current  flovrs  in  the  same  direc- 
Wo  wh  the  nerx-e-current,  the  strength  of  the  nervecuircnt  is  itt- 
tfased  ;  when  the  galvanic  current  Hows  in  a  contrary  direction,  the 
"tmh  of  the  ncrve-cuncnt  is  diminished. 

Eltctiotonos  is  greater  when  the  galvanic  current  flows  lengthwise 
'^  irtiea  it  flows  across  the  nerve.  It  increases,  within  certain  limits, 
*«  ibe  increase  in  the  intensity  of  the  current. 

^tkattar  ITieory  ef  AneUctrelones. — Du  Bois-Rcymond  has  sug. 
('"td  a  theory  to  account  for  the  phenomena  of  clectrolono*,  which 
"1  been  generally  accepted.  It  is  analogous  to  the  theory  of  mag- 
tetiKa  suggested  by  Coulomb.  He  supposes  that  muscles  and  nerves 
'"Bon  of  electric  molecules,  which  have  one  positive  equatorial  zone 
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and  two  negative  polar  zones,  whoitc  a.xes  are  pvallel  to  each  otti«rj 
that  is,  two  molecules  make  one  molecule.  This  is  called  ihc  peri-fiolar 
arrangement  In  a  magaet,  each  individual  molecule  manifests  th« 
same  phenomena,  aa  the  entire  magnet :  eacli  molecule  is  irvdeed  a 
magnet  in  miniature.  In  like  manner,  each  molecule  of  the  nerve  ot 
muscle  manifests  the  same  phenomena  as  the  entire  nerve  or  muscle 
These  peripolar  molecules  arc  enclosed  by  a  moUt  covering. 

l)u   Bois  Keymond  further  suppoiies  tJut  each  peri-polar  molecal« 
may  be  divided  into  a  group  of  difoiar  molecules— where  the  positive 
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Peri-polar  A rrangemeiK  of  Electro- motor  MolecafeL 

L5— Longitudtnal  Section.  T  S — TruMvcfM  SectioiL 

F — Pm  elect  ronoiulc  Lajru. 

iiemispheres  are  Itirned  toward  each  other — without  chAngiog  didi 
cleftrical  properties.  This  is  called  the  di pffiar  arrangement  If  a 
number  of  such  molecules  are  brought  under  the  influence  of  a  galvanic 
current,  their  positive  zones  will  turn  toward  ihc  negative  pole,  and  the 
negative  toward  tl\c  positive  ;  one  of  the  molecules  (j)  turning  tSo" 
on  its  axis.  The  arrangement  will  be  a«  ahnvt;.  From  its  resemblance 
to  (he  voltaic  pile  it  is  called  the  pile-like  arrangement. 

Tl'.:s  pile-like  arrangement  of  the  molecules  not  only  takes  place 
between  the  electrodes,  but  also  beyond  them  into  Uk  extra-polar 
region. 

Du  Bois-Reymond  has  ilKtstratcd  the«e  phenomena  on  molecules 
made  of  zinc  and  copper. 

From  these  experiments  Du  Bois-Rcymond  concluded,  first,  that  lh« 
nerve  is  always  in  the  condition  of  a  closed  circuit,  since  electric  cur- 
rents are  produced  by  the  connection  of  layers  surrounding  the  mole- 
cules with  their  molecules ;  and  secondly,  that  the  current  obtained 
from  an  animal,  as  indicited  by  the  galvanometer,  is  only  a  small  por- 
tion of  the  entire  current. 


ANELECTROTONCMi  AND  CATELECTROTONOS. 


101 


The  galvanic  corrcol  that  produces  ihc  clcctrotonic  condition  is  called 
Ikftbming  ctiirenL  Th«  portion  between  the  poles  is  called  i/iira- 
filar;  bejoiul  and  out^de  of  the  pules,  txtra-pelar.  Elcctrotortos  ts 
4ttt»£,ng  whcD  it  proceeds  from  the  muscle  to  the  nerve  ;  desetuding 
<^ ii  proceeds  froni  the  nerve  to  the  nuisck. 

AiuUflrgtM^i  and  Cal<ltcircffin»t. — Aftdtctrelen&t  it  4  emJitten  ef 
imw;At4  irritability  -w/iuh  takes  platt  at  iht  posilirt  rltitr^e.  Catt- 
iutrHnm  i(  a  (oadilioti  of  intrtaseU  irritabdity  vikiih  takts  flact  at  tht 

L  S 
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!■  hri-poUr  iifTiLng«tn«nt  of  electro-motor  mnlMnilei. 
X  Di-pobr  tftanitciiickt  of  electro- mutur  molecultv 

>  Filc-lU;e  wruieciacnl  of  ckxtro-cnoiot  molecules,  cauied  liy  the  action  of 
tlie  galvuBic  eenent. 

Hf^  tifttr^t.  At  Koiiie  point  between  the  electrodes  the  imtabilitj) 
^^  ncn-e  it  unchanged.  The  conditions  of  anclcctrotonos  and 
''idcctiotoiicps  aie  found  not  only  between  the  poles,  but  also  in  the 
<*!>«  portions  of  the  nerve,  in  the  txtra-polar  jwrtion, 

Tbeponioo  between  the  poles  and  near  the  negative  pole,  togethei 
*il)l  Ibc  portion  beyond  the  negative  pole,  is  in  a  stale  of  cacelcclro- 
'<»'>ii  with  increased  irrilabtUty.  The  portion  between  the  poles  and 
"otike  positive  pole,  together  with  the  portion  beyond  the  positive 
pc'^  ti  in  a  slate  of  aneleclroionoii,  with  diminished  irritability. 

Theema-polarcatclcctrotonos  depends  on  the  length  of  the  nerve  bc- 
I*xb  the  poles,  and  Ihc  strength  of  the  current,  up  to  a  certain  limit. 
The  strength  of  the  esirapoLar  anelectrotonos  is  proportioned  to  iti 
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diuance  from  the  poles,  being  grcat«t  near  the  intra-polar  portion. 
The  cxlra-polar  catclcctiotonos,  both  ascending  and  descending,  ii  id 
a  slate  of  jncre»ecl  imtability.  The  extra-polar  anclcctrolonoii,  both 
ascending  and  desceuding,  U  in  a  state  of  dim:ntshed  imtabiliijr- 

Xeufral  Paint. — Between  the  poles  there  is  a  point  where  the  irrita- 
bility is  not  dimigcd  ;  there  anelectiotoiios  uiecis  catelectrotonos.  This 
is  called  the  neutral  point.  The  relative  position  of  this  depends  oa 
the  strength  of  ihe  polarizing  currenL  Where  the  strength  of  the  cur- 
rent  is  iDcdiuni.  the  neutral  point  is  about  midway  between  the  poles. 
Where  tlie  current  '\3  weak,  the  neutral  point  is  nearer  the  positive 
polo.     Where  it  it  strong,  it  is  near  the  negative  pole. 

Negative  Variaticn. — When  a  current  fretiucntly  iDtcmiplcd  Is 
applied  to  an  irritabtc  nerve,  it  causes  ihc  ncrvc-currcm  to  diminish  i« 
ifrengtk,  and  hnally  utterly  destroy*  it.  Tim  fact  ii  demonstrated  by 
the  galvanometer. 

The  same  phenomena  is  cau.sed  to  a  less  degree  by  chemical  or 
mechanical  stimulation  of  nerve.  Negative  variation  has  been  explained 
by  the  tlieory  that  the  pcri-poIar  molecules  in  the  nerve  change  their 
arrangcnienl,  so  that  their  elect ro-tuotor  power  is  diminished.  Tlie  neg'^ 
ative  variation  of  the  current  has  been  studied  by  Bernstein.  He  re- 
gards all  the  electric  phenomena  of  Ihe  nerve  as  undulatury  movements, 
and  has  mathematically  estiiuated  the  length  of  the  waves  in  nerve  an<J 
muscle.  Cyoo,  in  confirmation,  has  shown  that  the  d^ree  of  tht 
variation  is  directly  proportioned  to  the  number  of  interruptions  in  the 
exciting  current. 

Sfffets  of  Eifftr^tmat  in  Diminished  Conductivity. — The  power  cfa 
ntrve  to  tonduct  irritability  is  mart  or  less  modified  by  the  comHtion  of 
eteetretonos.  The  poitioii  of  the  nerve  near  the  positive  pole,  which  is 
in  a  condition  of  anclcctrolonos,  has  its  coaductibility  diminished  ;  the 
portion  of  the  nerve  near  tlie  negative  pole,  which  is  in  a  condition  of 
catelectrotonos,  has  its  conduclibility  increased.  If  the  current  be  sut- 
licientty  strong,  the  power  of  the  nerve  to  conduct  impressions  may  be 
nearly  or  entirely  destroyed. 

Effeets  of  Electrotonos  aftfr  the  hrtakinj;  cf  the  Galvanif  {folariting) 
Current. — One  of  the  effects  of  the  electrotonos  is  the  I'm/afww  which  is 
caused  by  the  passing  away  of  the  anclectrotonos.  This  irritation, 
which  appears  at  the  positive  pole,  is  shown  cither  by  a  contraction  or 
by  a  tetanic  condition. 

J'Osititie  Mtidtfication  and  Negative  Modifieatton. — ^Th<  nerve  which  is 
in  a  condition  of  catelectrotonos  at  Ihe  negative  pole  is  greatly 
modified  by  che  breaking  of  the  polariting  current.    Its  irriubiliiy  it 


\ 


AKELECTROTONOS  AND  CATEI.ECTROTONOS. 


103 


b 


Ibcttbf  diaunuhed.  Tbis  diininutioii  of  irntabOJty  U  ciUed  tbe  "  ttegO' 
^  mtSfitaiian."  At  the  positive  polo  in  checaiclectrotonic  region,  an 
ocieueof  initatnlit}*,  ot  posiiivt  modifitaUon,  a{>[>ear&  on  breaking  the 
cuneaL  This  increase  and  diminution  ofirriubiliiy  contiuue  for  some 
line  after  the  polarizing  current  is  broken. 

£.fatffa  CMangt  in  the  Direction  0/  the  Currtnt. — Another  effect  of 
dMntonos  U  the  change  of  irritability  which  is  caused  by  a  change  in 
Ibcdittctioa  of  the  current  If  a  nerve  is  subjected  for  some  time  (o 
btinflueace  of  a  g&Ivanic  cuireat  in  a  certain  direction,  it  loses  some 
ofitt itritability,  which  ft  r<:gains  whtrn  xhs  current  iii  reversi-d. 

Ittsttraihn  0/  Irritability. —A.  very  important  effect  of  elecirotonofl 
stroioncion  of  iniiabiltty  in  a  nerve.  It  has  been  proved,  both  by 
ofdcace  and  by  experiments,  that  nerves,  which  from  any  cause  have 
bxtkdr  irritability  to  the  tiradic  current,  soineliraes  regain  it  alter  an 
^fiitaiioi)  if  the  galvanic  It  has  been  siiowu  by  tlic  experience  of 
icnnl  vritcrs  on  elcclTO-thcrapcmics,  and  of  ourselves,  that,  in  cases 
^pmlynx,  when  the  faradic  ciuieut  at  first  fails  to  produce  contrac- 
tion, the  appIidttiuQ  of  the  galvanic  may  not  only  readily  produce  con- 
taaaat,  but  may  also  produce  luek  a  (hange  in  (he  irritability  of  (Me 
fv^ud parts  aj  ta  tause  them  l«  regain  their  lott  irritabiHty  to  the 
ftnJu  (urrent.     {Sec  Electro  Therapeutics.) 

&tetTftotU)S  ef  Mitseie. — ^A  muscle,  like  a  nerve,  may  be  put  in  the 
OaAim  of  e1cctrotocx>s ;  the  changes  of  irritability  tliat  accompany 
Hit  condition  are  conltncd  to  ilie  po>lion  of  mu^^clc  through  which 
fccMTCOt  flows.  The  subsequent  effects,  after  the  polariiiing  current  is 
l■^ke^  are  also  limited  to  the  [lortion  through  which  the  current  passes. 

It  is  logically  probable,  also,  that  not  only  the  motor-nerves,  but  aljo 
iUt*^of  the  ncrvou*  system — central  and  peripheral — are  capable  of 
(■Uii^  the  phenomena  of  modified  irritability  under  the  galvanic 
cDtiaL 

^lutry  of  AneUctrgtenos  and  Caielettrctows. — That  the  galvanic 
'^'stnA  in  its  passage  through  the  nerve  diminishes  the  ii-ritabilitycf  tKat 
now  in  the  region  of  the  positive  pole,  and  increases  its  irritability  in 
Uk  Kgion  of  the  ttegative  pole,  may  be  explained  by  the  purely  physical 
<fafa  of  the  currents  in  the  tissue. 

We  have  seen  that  in  electrolysis  acids  go  to  the  positive  and 
■I^iEm  to  the  negative  pole  ;  now  it  is  a  fact  of  physiology  that  acids 
^nnvi\  the  irritability  of  nerves,  while  alkalies  increase  it.  Anelec- 
•Wgoos  and  catclectrolunos  may  therefore  be  caused  by  acids  at  tlie 
pKilivc  and  alkalies  at  tlie  negative  ]>ole. 
This  explanation  is  rendered  probable  by  two  facts:  first,  thai 


-PHYSIOI 


aoelcctrotonoa  and  cat<:lcctrotono5  arc  not  produced  by  the  sccondaij 
faiadic  current,  which  hju  do  niaikcd  t;hcmical  action ;  and  s<c9tuUy, 
that  \tv]  fccblt  and  iustaiiuneous  passages  of  the  galvanic  current  pro- 
duce electrolytic  effects. 

Pfiiige^s  Conlra£li<yit-Law. — The  law  of  contraction,  as  derived  by 
PflUgcr  from  experiments  ou  the  fi-og,  Is  thus  formulated  :  TA<  nervt  it 
excited  by  the  appearanet  of  £attUctret0tu>s,  and  ikt  duapptaraati  of 
andcctrotonas,  but  not  by  the  apptarante  of  anehttrotonos  or  the  dis- 
apptaratue  of  taitUtlr<^onos,  This  law  is  considered  of  great  scientific 
as  well  as  iiractical  value. 

Elettratonos  in  the  Lnnng  Man. — The  subject  of  electrotonos  la  the 
living  man  lias  been  studied  by  Eulcnburg,  Saml.  Von  Bczuld,  Brenner, 
Erb,  BrQckncr,  Rungc,  and  Filclmc,  but  most  successfully  by  Cyon. 

Cyon,*  by  a  series  of  elaborate  and  careful  experiments,  has  showD 
that  die  contraction -law  of  Plliiger,  as  established  on  the  Crug  prcparu> 
lion,  applies  also  lo  the  living  human  subject. 

He  has  shown  that,  after  closing  the  circuit,  the  irritability  is  in* 
^-reascd  near  (he  negative  pole;  that  this  condition  of  calelcctrotonos 
increases  as  the  current  nins  up  to  a  certain  point ;  that  on  breaking 
the  current  the  negatipt  modtfUaticK,  or  condition  of  diminished  irrita* 
bilily,  api>caTS  for  a  moment,  and  then  disappears. 

Near  tile  positive  pole,  on  the  other  hand,  the  irritability  is  dinvitushed 
at  and  after  closing  the  current.     On  breaking  the  current  there  is 
increase  of  irritability,  or /w/Z/Er  Jiw(/<yfr(j/(tf/i,  which  api>ears  to  be 
Iter  when  the  current  has  been  allowed  to  run  a  long  time 

The  experiments  from  which  Cyoo  derived  these  conclusions  were 
made  on  the  ulnar  iieive,  and  with  great  care  to  avoid  error.  It  will 
be  seen  that  the  results  correspond  with  the  results  of  Ptlugcr's  experi- 
ments oti  the  frog,  and  conhrm  theru.  Cyon  found,  however,  Uial  these 
results  were  not  imifonn  in  all  persons,  but  were  modilied  more  or  less 
by  temperament  and  disease. 

Practical  Bearings  of  iht  Laws  of  Eltetratenot. — While  the  laws  of 
electrotonos  do  not  account  for  all  the  tbcraticutical  action  of  the  gal- 
vanic current,  they  are,  nevertheless,  of  great  value,  and  help  to  ex- 
plain the  practical  differences  observed  in  the  action  of  the  two  poles. 
In  a  carefully  |»repared  article,  however,  by  De  Wattcvillct  the  con- 
clusion is  reached  "  that  a  therapeutical  system,  built  on  the  opposite 
aneleclrotonlc  and  katclectrotonic  elfects,  resti  upon  an  imaginary 
basis.  .  .  .  Both  ore  stimulants,  if  ■  stimulation '  tlicrc  be,  the  kathode 
more  than  the  anode." 

* Priwiptt  i'EltttrttkirAfit.     P«Ii^  iSjj,  p.  ijo  <■//«?. 

t  CanJitions  0/ tke  Uitiji^lar  Stimmtation,  He.    "  DraiB."    Part  IX. 
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ACnoil   OP  BLKCTRICITV   ON   THE   SKtN. 


h  repaid  to  the  study  of  the  acbon  o(  clcctiiciiy  on  tlie  body  in 
baM^  tt  is  necessary  to  make  ihc  preliminary  remvk  hat  many  of 
tbt U|Khaients  thai  have  liven  node  and  pul>Iishe<l,  and  uri<lc1y  quoted 
■  Ub  deparnncnt,  have  but  Utile  scientific  value,  and  cannot  be  re< 
pnUu  u  any  sense  aiiitiotitative.  The  reason  fur  lite  uncntainty 
(Mtiiiing  to  the  reported  cx)»crinients  are  manifold  : 

L  The  tiutintliffH  between  the  tumnts  kai  not  bttn  obstwvtd.  Not 
o^rlavc  the  faiadic  and  the  ({alv;uiic  currents  been  conslanlly  con> 
fcudcd,  but  die  subdivisions  of  the  faradic  current — thi:  electru  mag- 
XDc  ud  magneto-electric — have  been  vastly  commingled.  Many 
o>»mtr»  speak  of  galvanizatiuu  wlieii  they  mean  faradization,  and  vUt 
Mn^aad  dpi  a  few  apply  both  icmis  to  the  use  of  the  same  current. 

1-  AUvwamet  has  not  ^en  maJe/or  tlu  differ entiai  action  of  strong, 
thm-,  and  feebU  eurrentt,  or  c/  long  ami  short  appluathns.  The 
ifcieace  in  the  jihysiological  effect  of  a  large  and  small  dose  of  opium, 
i&Tdiiuoe,  bcUadotina,  or  ergot,  or  any  other  powerful  remedy  wtiatMv 
'Wrti  caonnoas.  When  a  smoJl  dose  has  no  perceptible  effect,  a  large 
iiKfflay  throvinto  profound  sleep,  or  into  violent  convulsioD&,  that  lead 
■odeaih.  In  speaking  of  the  phyi^iological  action  of  drug<i  of  any  kind, 
iIk^osc  it  always  mentioned,  and  any  experiment  with  drugs,  on  man 
u  laaoaij,  wticn  llie  dose  is  not  known  or  raentioned,  has  little  value  io 
iCKice.  Similarly  also  in  elect ro-cherapeu tics,  we  find  in  evcry-day 
CHcrieocc  that  the  difference  in  the  eficcis  of  a  mild  and  short,  and  a 
H*«  aod  lotig.  application,  is  only  die  difference  between  making  a 
puieot  iifinitcty  better  or  lalinitcly  worse. 

When,  therefore,  we  read  that  galvanization  of  the  sympathetic  or 
^nnuigastric  produces  tudi  and  such  eSecU,  we  really  get  no  precise 
'■♦iledjc  whatsoever, 

J-  Tkt  differ entitU  tMueptibiiity  ej  man  and  animaU  hat  not  been  dniy 
'MfuEcr/i.  Experimedtis  with  eleelricity  performed  on  Uie  lower  ani 
Ml^  as  frogs,  dogs,  cats,  horses,  rabbits,  cows,  guinea-pigs,  etc,  do  not 
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alvrays  afford  a  safe  1ia:us  for  generalization  in  reg-rd  to  tb«  effects  of 
electiicity  on  nun,  ami  especially  on  man  in  a  state  of  civilUatioa.  In 
their  susceptibility  to  the  electrical  s.tiiiiiilii!s  and  in  the  length  of  tiiiie 
chat  they  retain  iheir  trritabiliiy  after  death,  ihere  is  a  great  difference 
in  uiiinals ;  betweca  animals  and  civilized  man  tius  difference  aiu»t  be 
very  great. 

In  proportion  as  die  orgaoizaiion  of  man  is  more  complex  than  that 
of  the  lower  animals,  in  that  proportion  will  the  physioloigical  reactions 
of  the  hiiinan  body  to  (he  electric  current,  or  indeed  to  any  other  in- 
fluence, be  more  complex  and  uncertain,  and  more  liable  to  deviations 
and  modifications  than  the  physiological  reactions  of  Clie  inferior  formi 
of  life  to  which  we  are  supposed  to  be  related.  Conclu^onii  in  electro- 
phpiolog)*,  derived  solely  from  experiments  on  animals,  have  the  great 
merit  of  simplicity;  but  when  applied  to  the  tar  higher  and  more  com- 
plex organization  of  man,  and  especially  of  civilixed  man,  with  his  ex- 
ceasivdy  senxiiive  system  of  nerves,  they  arc  apt  to  lead  into  serious 
cnor, 

4-  Individual  idiosyncrasies  have  not  been  properly  tonsidered.  The 
action  of  medicines  varies  with  the  temperament  to  such  a  degree  as  to 
make  necessary  great  caution  in  rushing  to  gcneraliiaiions  from  cxpe- 
liments  on  one  or  two  persons.  Applications  of  electricity,  (aradic 
or  galvanic,  to  the  ct^rvical  sympathetic,  similar  in  length  and  strength, 
may  cause  in  one  individual  syinptomsof  cerebral  congestion,  in  anoiber 
symptoms  of  cerebral  anaemia,  and  in  another  its  cflccis  may  be  purely 
negative.  In  one  individual  the  effects  of  such  applicattun  may  be  felt 
at  once,  in  another  an  hour  or  two  after  the  application,  in  anoUicr  not 
until  the  following  day. 

There  is  a  great  difference  in  the  average  susceptibility  of  different 
nationalities  and  of  the  higher  and  lower  orders  of  society,  with  occa- 
sional exceptions  both  wa)-s  ;  the  tough,  coarseAbred  laboring  classes 
are  much  less  susceptible  to  electricity,  just  as  they  are  much  less  stis- 
cepdble  to  drugs,  than  the  delicate,  finely  organized,  brain- working 
classes. 

5.  The  aetian  of  eteetrieity  en  the  body  in  health  may  be  learned,  in 
fart  at  t/ast,  ty  studying  its  action  in  disease. 

"Pathology,"  Allbiitl  well  sa.}'s,  "  is  but  the  shady  side  of  physiology." 
To  draw  the  line  precisely  where  health  ends  and  disease  begins,  is 
oftentimes  beyond  the  power  of  naortal  mar.  Of  the  deep  darkness  of 
the  midnight-hour  any  child  is  conscious,  and  even  the  birds  di&cent  the 
approach  of  evening  ;  but  what  physicist  so  keen  as  to  tell  the  prcdse 
moment  when  the  late  afternoon  begins  to  fade  into  the  'rarly  twilight? 
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U  a  becaaM  physiology  and  patliolog)-  thus  run  into  each  other,  thai 
ohwh-alions  on  pathologi  cal  states  may  be  of  great  scn-kc  to  ]>hysiology. 
E»iwii£neois  made  with  electricity  on  patienis  mori;  or  less  diseased 
biv  bclpcd,  as  we  shall  sec,  to  solve  some  of  die  problems  of  electro- 
pbjiiology.  Certain  padiological  stales  render  the  nerves  unusually 
inpmsbJe  to  electricity  in  degree,  though  in  the  same  way  as  ir 
tualib,  ind  thus  are  of  great  value  to  the  elect  ro-physiologica)  experi 
(oater. 

Tie  above  considerations  explain  in  part  the  opposite  and  inconsistent 
Kvttlu  fragmentary  character  of  electro-physiological  researches,  and 
ihfjTilunild  be  borne  constantly  in  mind  by  those  who  study  this  and 
iberoUoiring  chapters,  devoted  to  the  action  of  electricity  on  the  htiniar 
btdf  in  health. 

AtitM  {•/  FrankHnic  EUelrieity. — When   the  sparks  of  (rictional 
(fecthcity  are  applied  to  the  sktn  they  produce  a  sensation  of  pricking 
■d  if  die  iparka  are  large  the  s^kin  becomes  red  and  a  papular  cruptioii 
^uia    Applied  to  the  scalp,  it  causes  the  hair  to  stand  on  end. 

i&iin  9/  the  Paradic  Current. — If  any  dry  artificial  electrode  13 
pnstd  against  the  dry  skin  while  a  faradic  current  is  pas^ng,  the  elec- 
tridty  viU  penetrate  but  slightly  10  the  deeper  tissties,  unless  the  current 
B»ay  inicnsc,  because  of  die  great  resistance  offered  by  the  skin. 

Om  effect  of  tlic  faradic  current  on  the  skin  in  this  way  ii  to  cause  a 
An^t  M  the  ^rculatton.  The  change  may  be  either  anajmia  or  hyper- 
an.  At  first  there  is  anaemia.  The  calibre  of  the  blood-vessels  is 
Unomd,  through  the  action  of  the  current  on  the  vaso-inotor  nerves, 
^cantiaclion  mth  anxmia  is  spasmodic  in  its  character;  it  laMa 
te  fsr  a  time,  and  in  the  course  of  two  or  thr<!e  minutes  it  gives  way 
lo  bj-penemia.  Tlie  ^in  become:*  red,  and  remains  so  for  a  shoit  or 
IWf  tiaie,  &om  several  minutes  to  several  hours,  according  to  the 
•wgih  of  the  current,  the  length  of  the  application,  and  the  tcmpcra- 
iDtu  of  the  individual. 

Another  ctfcct  at  faradizing  lh«  skin  in  this  way  is  pain.  This  pain  is 
•^std  l»y  the  irritation  of  the  extremities  of  the  sensory  nerves, 

^^Imb  the  dry  hand  is  substituted  for  the  dry  artificial  electrode,  the 
con  be  faridized  withniil  producing  pain.  During  the  latter 
"Poilion  the  electricity,  acting  upon  the  dry  surface  of  the  skin,  pro. 
^f*t  a  peculiar  cracking  or  humming  sound  that  may  be  heard  several 

An  appljcaiioD  of  a  taradic  current  of  ordinary  strength  is  folloared 
k^  most  marked  effects  on  the  skin  when  it  is  dry,  from  the  fact 
''41  the  electricity  is  roostly  confined  to  the  surface  of  the  tissue.     A 
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very  6nc,  or,  iii  other  words,  a  lapidly  intcnuptcd,  fantUc  currcn 
X  mote  tnarlccd  cflfccl  on  the  sensory  nerves  Ihan  a  ovic,  or  slowly  in>  \ 
tcriupt«<],  current,  oiid  in  Che  treaiinent  of  the  more  comition  fonits  of  l 
anKslhcsia  and  neuralgia  this  (act  mii&t  be  considered.     TJkf  negn/ivtl 
p«le  has  a  much  stronger  tffed  bath  <ni  the  setuory  and  motar  lurvet 
than  tht  p6sUive.    Any  ent  can  readily  disiiiti^ish  the  ^Ut,  when  held 
in  Utt  hand,  hy  the  stronger  sensation  and  mare  vioUni  wiuscuiar  tan- 
traction  v/hick  is  felt  at  the  negatit<e. 

Some  parts  of  the  skin  are  more  sensitive  to  the  current  than  otberSi 
from  the  fact  that  they  are  n»ore  richly  supplied  with  nerves.    The  face] 
is  especially  sensitive   at    the   points   where    the  various  branches  of  I 
the  trigeminus  i»iue,  and  at  the  line  of  deriiarcatioii  tjX  the  skin  and< 
mucous  membrane  of  the  nose  and  moulh.     The  relative  scnsitivctK3l>! 
of  different  parti  of  the  surface  of  the  body  to  the  faradic  current  will  j 
bt;  discussed  in  detail  in  a  tiiaiJii-rdt-volcd  to  tlial  subject  in  the  s^cdoR' 
oil  KIcctro-Therapcutics.    A  laradiccuneni  of  moderate  Krength,  wbeiij 
applied  to  boaes  tliat  lie  very  near  the  surface,  produces  considerable! 
pain  of  a  peculiar  character.     This  pain  is  caused  on  account  of  the  | 
irritation  of  Ihe  seniient  nerves  of  tlie  peno&tcum.     The  forehead  and 
the  region  of  the  scapula  and  dbia  are  eipecially  sensitive  to  electriza- 
tion. 

It  is  not  supposed  that  the  bone  is  spcdiically  affected  by  the  electric 
current.  Both  the  periosteum  and  the  bone,  however,  may  have  aa 
increased  amount  of  blood  attracted  to  them  by  the  electric  curreoL 
Acting  in  tliis  manner,  eleciriracioii  hu  been  known  to  reunite  an  old 
fracture.     (See  Electro-Surgery.) 

The  great  and  peculiar  senuiivenesi  of  the  skin  to  electricity  is  ex* 
plained  in  part  by  ihe  fact  that  the  epidermis  as  a  whole  is  so  poor  a  oon. 
ductur,  and  the  cletlrJcity  enters  it  by  points  through  ihe  sudoriferous  and 
sebaceous  glands,  and  the  smaller  the  diameter  of  the  point  at  which  the 
electricity  enters  a  body  the  greater  the  density,  the  (trenglli  of  th«,: 
current  being  constant.    When  now  an  electrode  is  applied  to  the  body, 
the  entire  current,  instead   of  difTustiig;  itself  over  the  whole  surface^ 
enters  at  the  glands,  where  there  is  Lest  conduction,  and  consequeolljr  I 
excites  pain.    For  the  same  reason,  to  a  greater  degree,  dcctncitjr' 
applied  by  means  of  a  metallic  brush  is  far  mure   painful  tlian  when 
applied  with  a  broad  mclal  or  sponge. 

For  the  same  reason  a  wet  sponge  electrode,  when  lightly  touched  19 
the  surface  of  the  body,  causes  more  pain  than  when  firmly  pressed  on 
the  sic  in. 

One  effect  of  faradiung  the  skin  is  the  phenomenon  of  "  goose<fle^' 
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|i]]»ki1yso  called.     This  is  noticed  not  only  where  the  electrodes  are 
tpplicduKl  between  them,  butatadUlance.     J  lis  moreobicnedin  the 
Ktnou&anc]  fcdilc  than  in  the  hardy  attd  strong.     Il  may  be  cxci[(^d  hy  I 
«mIc (WTCBtn  of  momentary  diirxtion.     In  some  persons  it  cannot  be 
tttitoj  at  all 

/tain  ef  fJU  Gaivanie  Current. — The  effects  of  the  galvanic  anrent 
■I  Ibc  fikin  differ  somcwhnt  from  those  of  the  farodic.  At  both  poles 
ioeita^mfif  sensation,  which  increases  in  intensity  withihe  sircngih 
cf  te  cinrent  and  the  length  of  the  niiplicatinn.  The  sensalioii,  when 
■be  ament  is  closed,  is  like  that  of  a  mtistard-pl aster,  or,  with  a  very 
Kni^canrnt,  that  of  a  bat  iron  pressed  on  the  sikin.  The  "goose- 
ikiD"sMnetimes  appears  as  under  the  faiadic  current,  but  it  la^ts  longer. 
Ilijficarsonly  aiound  the  poles  ""d  noi  beneath  them,  at  the  points  of 
CMitacr,  At  the/ox/rtW  felt,  in  some  cases,  there  appears  under  the 
[  dectiQiIi?,  at  first,  a  shallow  depression,  and  the  skin  is  inle,  but  soon 
hnxnniiia  appears,  and  many  little  elevations  here  and  tiicrc.  Ulien 
I  fining  current  is  (ised  an  ischemic  ai>peirance  is  presented  beneath 
tin  ctecuode,  and  a  red  arM)!a  extends  for  sonic  distance  around. 

At  ihc  Htgatn't  pole  substantially  the  same  phenomena  appear,  but 
AcliTpcnemta  arises  more  rapidly,  and  is  more  intense  and  extended. 

Tbe  pjncral  tfnsation  ciusetl  by  the  galvanic  current  is  then,  in 
(Hmvtrr,  substantially  the  same  al  both  pules.  In  iffgrfr  of  action 
thcRva  certain  difference,  since  the  change  at  the  negative  develops 
tnoniajndly  and  powerfully. 

tie  abovt  phenomena  we  haTC  repeatedly  demonstrated  on  a  variety 

rfiBDperaincnts.     We  have  observed  that  the  rapidity  and  strengrli  of 

ibeactioti  are  considerably  modified  by  the  individdal.     Soft,  thin,  and 

J.     JtGaie  slcins  appreciate  the  burning  feeling  Lnd  tlie  various  stages  of 

Hfkfpamiia  ntore  quickly  than  sktns  which  are  coarse,  thick,  and  hard. 

H    Zimtien,  who  has  carefully  studied  this  subject,  states  that  unfi^ 

^Miariuile  riectnMlcs  are  necessary  in  order  10  obtain  the  complete 

^  tenia  »i{h  ccrtiiinty.     The  advantage  of  unpolaiizablo  electrodes  is, 

Ihil  they  are  not  so  painful,  and  bo  a  oirrcnt  of  from  thirty  lo  Hxty 

■  dement*  can  be  borne  for  a  lor^  time,  say  from  ten  to  thirty  minutest 

HWiihonlinaiy  electrodes  such  a  current  would  for  most  persons  be  tin* 

^rMdonUc  after  Ihc  second  minute. 

Oifmieai  Efftets  of  the  Gitix>aH'u  Ctimnt  oniht  Skin. — The  chemical 
effects  rf  the  galvanic  current  on  the  skin  differ  not  only  in  degree  but 
» liad  Under  the  ncgafitv  pole — when  met.illic  electrodes  of  rnodcr.ite 
dianctcT  are  ajipHcd  on  the  skin,  slightly  moistened — there  apiwar  small, 
pi'tve&cles,  that  ate  transparent  and  arc  not  raised  much  above  the 
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(kii;.  This  phenomena  is  produced  by  s  current  that  causes  a  strong' 
burning  seiisitioii.  These  vc^cles  coiiuin  fluid  and  Uyers  of  epidermic 
TTie  fluid  is  alkaiine.  When  the  strength  of  the  CHrrcnt  is  incroised  the 
fluid  becomes  of  a  brownish  color,  and  blisters  are  forined  and  a  red 
areola  appears.  The  serum  that  comes  out  on  the  sltin  is  alkaline 
Tbesc  blisters,  and  ail  the  other  phenomena,  as  has  been  oftca 
demonstrated,  appear  more  rapidly  on  delicate  than  on  thiek  skins,  and 
when  fully  funiiL-d  ihi^y  are  a  long  lime  in  healing,  and  for  da)-s  and 
weeks  a  yellowish  and  bronmish  discoloration  may  be  observed  at  the 
poinLi  where  the  akin  was  acted  on. 

If  the  application  be  ^till  more  protracted  little  ulcers  are  formed,  that 
are  also  slow  to  perfectly  heal,  but  are  not  painful,  and  cause  iio  an- 
noyance. 

At  th«  posUh^  pole,  when  a  strong  current  is  used  for  some  lime,  « 
bItKter  appears,  Accompanying  the  other  s)inp[om8  of  "  goo«e-6esh," 
ischemia.  The  blister  is  colored  in  its  centre  a  yellovcisb  brown. 
The  serous  fluid  that  comes  from  the  blisters  is  a«V.  The  metallic  elec- 
trode becomes  bliick  through  oxidation.  In  order  to  demonstrate  this  < 
action  of  the  positive  pole,  it  is  better  to  have  the  connection  at  the 
negative  pole  established  by  means  of  a  broad,  soft,  and  well-nioifttened; 
sponge. 

Zicaisscn  states  that  by  this  experiment,  made  with  thermoruetcrS) 
iko  elevation  of  temperature  takes  place  either  at  the  positive  or  nega^ 
tive  pole. 

In  all  these  chemical  aciionA  of  the  galvanic  current  on  the  body,  it  is 
probable  that  more  or  less  ozone  is  produced,  and  it  is  not  impossible 
that  the  ozone  ihas  produced  may  in  some  way  modify  the  effects. 
(See  section  on  Otmte&TiA  UUers,  in  Electro-Therapeutics.) 

BUctro-aKastkesia. — It  has  for  some  time  been  a  matter  of  dispute 
whether  a  slight  ansesthesia  can  be  produced  by  the  electric  current. 
It  is  well  known  that  for  a  number  of  years  some  dentists  have  been 
accustomed  to  connect  the  forceps  for  extracting  tcelh  with  one  pole 
of  an  electio-raagnctic  apparatus  while  the  patient  rested  his  foot  on  the 
other  pole,  so  that  as  soon  as  the  forcvps  seized  hold  of  the  tooth  a  cur- 
rent  is  established.  Although  this  method  of  producing  anaesthesia  is  not 
now  received  with  favor,  there  is  no  question  that  the  electric  currents 
dc  have  a  slight  benumbing  effect.  The  results  of  various  experiments 
thai  we  have  from  time  to  time  performed  in  this  department  seem  to 
be  conclusive.  We  have  had  teeth  extracted  while  a  strong  faratlic 
wirrcnt  was  passing  through  the  jaw,  and  feel  assured  from  this  perronal 
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experience  thit  the  electricity  caused  ttic  pain  to  be  less  scnsitircly  Tdt. 
That  the  i)ain  caused  by  the  prick  of  a  pin,  Tor  example,  is  less  setisi- 
tivety  felt  wheo  2  strong  faradic  current  is  passing  througlt  (he  part 
vhere  the  punciiire  is  made,  we  have  practically  dcmon»lratcd  01.  the 
hood  and  other  parti  of  the  body. 

Alihaus*  arrived  at  tli«  conclusion  that  the  electric  cnrrent  could  pro 
dace  an  an;eslhetic  or  slightly  paralyzing  efTect.  from  experiments  on 
the  ocrvc-tninks,  as  the  ulnar  and  sciatic.  His  method  of  ojicratini^ 
»is  to  place  the  positive  pole  over  some  point  where  Uie  nerve  was 
wperficial,  and  the  negative  over  some  one  of  the  lenninal  branches, 
fctepiog  up  the  action  of  the  current  for  fifteen  minutes,  with  the  result 
uf  producing  a  feeling  of  numbness,  and  less  sensitiveness  to  the  ciir- 
icnL  Kaofr,  of  Munich,  hat  availed  himself  of  the  aoicstiietic  eCTccta 
of  electrization  for  o]iening  felons  and  buboes. 

We  have  also  expcrimcnicd  on  inflamed  and  irritated  mucous  mem- 
banes,  tn  rhinitis,  pharyngitis,  and  laryngitis,  we  hare  for  three  years 
Uttk  accu»tonicd  continually  to  make  use  of  the  benumbing  effects  of 
titctrization. 

It  has  a  verj' slight  ojiatslbetic  effect  on  irritated  and  intbmed  mucous 
nembrane,  and  diosc  on  whom  it  has  been  employed  desire  to  have  the 
iffficttions  repeated.  Our  custom  has  been,  in  some  cases,  to  use  local 
bqdiiaiion  after  the  application  of  caustics  and  other  irritants,  in  order 
to  relieve  the  very  annoying  pain  that  they  so  often  cau^,  or  in  any 
nrilible  condition  of  the  parts. 

A  French  phyucian,  M.  Victor  Revillout,  has  obtained  similar  results 
boo  applications  of  the  farndic  current  to  the  uterus  after  cauteriza> 

Elecirifa/ £xd/ati/iiy  0/ fAi  Siin.—Ts<:W\cvf  I  and  De  Wattcvillc 
lu>e  pmntcd  out  a  method  by  which  the  absolute  and  relative  exciia- 
l>^l;of  I  he  cutaneous  nerves  can  be  readily  tested.  The  principles 
rfthcir  method  arc:  ist.  EUminaiion  of  all  the  sources  of  variation  in 
(he  jtrcn^h  of  the  currents  due  to  the  variable  thickness  of  the  cpi- 
^fna,  and  the  different  iK>sitions  of  the  electrodes,  etc.,  by  intercalat- 
ia|iRthc  circuit  such  resistances  as  to  make  such  variations  insignifi- 
cut.  ad.  Elimination  of  the  variable  abundance  of  nervous  elements 
"I  tW  skin,  by  exciting  it  at  a  constant  number  of  points,  dispersed 
^<t  a  constant  snrface. 


•  JlfiAfai  ElttMeity.     i86a     pp.  166.  ifi?- 

\Arf'uvu  CiHtrolit  d£  Multfint.     Seplnnber,  1S6S.     p.  J56. 
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CHAPTER  IV. 

ACTION   OF   EI.KCrRICITV  0»   TIIR    HRAIK    AMD   SPIHAL   CORD. 

Dirett  AppUeaiion. — It  has  been  shown  by  Fritsch  and  Hitzig  that 
ID  the  ccicbnd  convolutions  there  arc  centres  for  the  production  of 
voluntary  musculax  movements  tn  various  partsof  the  body.  These 
physiologisii  took  off  the  upper  part  of  the  sWuU  of  a  do^  and  by 
iweans  of  weak  galnanic  cuncnts  excited  the  exposed  brain,  locating 
the  cunent,  as  far  as  possible,  la  small  portions.  They  found  that 
when  certain  definite-  ponions  of  Ihe  nnlerior  convolution*  were  excited, 
mo7'emtnls  locre  eautrJ  in  crrfuin  groups  of  museles  en  the  opposite  iidt 
c/  tht  hody.  Continuing  their  researches,  they  showed  that  there  arc 
definite  nerve-centres  for  the  nerve*  that  preside  over  the  muscles  of 
the  reck,  the  foot,  and  tlie  face,  for  the  extensor  and  adductor  muscles 
of  the  forearm,  and  for  the  flexor  and  rotator  muscles  of  the  arm. 

Prof.  Fcrricr,  of  King's  College,  London,  has  made  similar  researches 
with  lh</aratlU  current,  and  with  it  has  investigated  the  brains  of  fish, 
frof^  do^  cats,  rabbits,  guinea-pigs,  and  monkeys.  He  has  studied 
not  only  the  cerebrum,  but  the  cerebellum,  the  corpora  quadrigemina, 
and  other  portions  of  the  brain.  KlcctriMlion  of  the  optic  ihalami 
produced  no  result.  F.lectriration  of  the  corpora  striata  caused  the 
limbs  10  be  flexed.  Eleclriialion  of  the  anterior  tubi-rclcs  of  the  corpora 
quadrigemina  caused  dilatation  of  the  pupils  and  o|mthotoniis  ;  while 
electrtcation  of  the  posterior  tubercles  caused  the  animal  to  make  alt 
wrts  of  noises.  Electrixaiion  of  the  cerebellum  caus^-d  ntovciuents  of 
Ihe  eyeballs.  Dr.  Beard*  hns  carefully  sttidi(.'d  this  subject  on  the  braint 
of  dog»,  rabbits,  cats,  and  pigeons.  He  used  both  currents,  mild,  me- 
dium and  strong,  and  studied  also  tlic  question  of  diffusion  of  currents. 
Hi*  provisional  conclusions  were,  that  the  surface  of  the  brain  was 
electrically  excitable;  that  the  theory  advanced  by  Diipuy  and  other 
French  observers,  that  the  excitation  was  due  to  the  diffusion  of  the  cur- 
rents to  the  central  ganglia,  was  not  tenable.    Dr.  Banholow  \  had  made 
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liniitir  expenmenCs  on  the  brain  of  a  living  Tomtn,  exposed  by  can- 
cerous disease. 

£fftett  0f  External  Gahanitaiion  of  the  Brain. — The  leading  effect 
of  iDedium  And  strung  galvanisation  of  the  hrain  by  external  aiiplicatton 
IE  the  living  human  subject  is  different.  When  one  electrode  is  placed 
m  ^  forehead  and  the  other  on  the  occiput,  or  one  on  the  summit  of 
tn«]seid  and  the  other  on  (he  stomach,  galvaniiation  is  followed  by 
liufc  if  any  tendency  to  vertigo.  When  a  current  of  even  feeble  tension 
a  pused  from  temple  to  temple,  or  from  one  mastoid  bone  lo  Us  felloir, 
w  decided  di22inrs5  is  at  once  perceived,  which  continues  during  Ihe 
I  Afcntlion  of  the  current,  and  becomes  moat  decidedly  manifested  at  the 
ft  ■OBCBi  the  circuit  is  broken. 

P  Dnri&g  the  passage  of  the  current  there  is  a  very  marked  and  quite 
noiiliUle  tendency  to  lean  toward  the  positive  pole,  while  objects  in 
WTBcem  lo  move  in  Ihe  same  direction.  When  the  circuit  is  opetied 
ibtR  \i.  a  reversal  in  the  direction  of  the  seeming  movements,  and  the 
experimenter  instantly  bends  in  the  opi>ositc  direction  toward  the  nega- 
tive pole. 

F«  ihese  phenomena  an  ingenious  and  plausible  explanation  is  given 

bjr  Hiuig.  When  the  current  passes  from  the  forehead  to  the  occiput, 

tlKii|hl  and  left  lobes  of  the  brain  and  all  that  jiercains  to  them  axe 

efUilfoi  symmetrically  influenced,  and  little  if  any  dizziness  is  per- 

<'"nd    Place,  however,  the  anode  upon  one  temple  and  the  cathode 

^00  the  other,  and  mark  tlic  readiness  with  which  dizziness  is  produced. 

Id  this  operation  the  brain  is  no  longer  symmetrically  alTcctcii    One 

I       ^OMtiierc  IS  in  a  condition  of  aiielcctrolono*.  or  diminit^cd  irritability, 

^   rtile  the  other  is  in  a  condition  of  catclectrotonos,  or  increased  irrita- 

B   bilit}'.  or,  at  it  is  expressed,  there  is  a  falsiiication  of  the  muscular  iten&e, 

y       ■  iliuurbancc  of  the  equilibrium,  and  the  app-ircntly  involuntary  incli- 

mudd  tovard  the  anode  is  in  rcillty  a  voluntary  effort  to  restore  the 

■"■ifnuy  lots  of  balance. 

H        Hiliig  indicates  scveril  degrees  of  galvanic  giddiness. 

H       t-  A  mere  sense  0/ /titans  in  Ike  head.     This  ft;cling  is  caused  by  a 

H   ^'^  Citfreat  when  broken,  but  not  usuatly  when  the  current  is  running, 

^  oonomaikedly  when  the  current  is  closed.     Certain  tecnpemiients, 

'''•fTer,  experience  tins  feetiiig  not  only  when  the  current  is  broken, 

^  ^  when  it  \h  running. 

1-  Apparent  mffi-emenJs.  These  arc  produced  by  stronger  currents. 
^j«ii  when  (he  current  is  rimning  appear  to  go  from  the  positive  to 
"'^  oeptive  pole  ;  when  the  current  is  broken  the  apparent  movemeat 
Bfctrrsed. 
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3.  Siaggtring.   This  is  prtnlucc*!  by  stronger  cuircnts.     In  impress 
ible  temp«nuncnt3  very  mild  currents  may  produce  it. 

Mffifttntnts  of  ikt  Eyts. — Movemrnts  of  (ht  tyehalls  hawe  also  bcc 
observed  by  Hiuig  during  ihe  second  and  third  stages  of  diiiincss- 
Wjttjii  «  Mrong  current  goes  lraj>sver»ely  through  the  he»l,  and  its 
direction  is  chnnged,  movements  of  the  eye,  Ksembling  n)-stagmuSy 
appear.  There  is  a  jerk,  and  then  a  further  movemcnL  If  the  posiilve 
(KiW  Lc  in  the  right  nia»loid,  aiid  the  negative  in  the  left,  both  eyes  are 
jerked  toward  the  left,  and  kept  there,  provided  '^t  current  be  suffi- 
ciertly  strong. 

There  are  anatomical  reasons  for  su|>pofiing  that  the  brain  can  be 
nioic  easily  affected  in  the  mastoid  and  occipital  regions  than  in  the 
interior  portion.  A  large  vein  connects  tlie  transverse  sinus  with  (he 
posterior  auricular  veins,  and  with  the  posterior  meningeal  arterj'  into 
the  skull  through  the  mastoid  foramen.  In  the  occipital  region  a  rein 
connects  the  transverse  sinus  with  the  vena  ccrvicalis  profunda  through 
the  posterior  condyloid  foramen.* 


SPWAL   CORD. 


Rigid  cramps  of  all  the  miutcle*  of  the  trunk  and  extremities  follow 
electrization  of  the  spinal  cord  when  an  electrode  is  placed  at  either 
extremity  of  the  cord.  Cranips  of  the  same  character  arc  also  pro- 
duced when  one  electrode  is  applied  to  the  anterior  and  the  other  to 
the  posterior  column,  cither  at  their  upper  or  lower  extremities. 

If  the  spinal  cord  be  divided  at  about  its  centre  and  the  lower  half 
elecirited,  only  the  muscles  of  the  lower  or  hinder  limbs  will  contract, 
[f  the  upper  half  be  electrized,  only  the  muscles  of  the  fore  linibj  will 
enter  into  contraction.  The  results  will  be  the  same,  whether  the  cut 
extremities  are  separated  or  brought  in  close  contact,  in  which  tiUtei 
condition  no  impediment  is  offered  to  the  paisage  of  the  current. 
The  above  researches  of  Weber  have  been  conliimcd  by  Dr.  Beard's 
experiments  on  dogs  and  rabbits.  The  effects  are  produced  by  both 
currents. 

Inhibitory  Effeds, — At  the  moment  of  closing  Jind  breaking  a  gal> 
vanic  current  its  action  upon  the  cord  is  manifest  by  the  contraction  of 
the  muscles  of  the  body  and  limbs ;  but  during  the  passage  of  the  cur 

*  Quot«>^  Fi-am  Luutiltn  «n<I  Analfmie  Jri  J/ziuc^cm,  «cil.  ,iii,  2,  p.  154,  hj 
Allliat)&     I'hinl  edition,  p.  139, 
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tai(  00  contnclions  are  observed,  and  a  poralyiing  effect  soon  takei 
line.  Tbc  cord  icnrnins  inscnublc  to  any  stimulus  that  may  be  a|i 
pEed  to  it  as  long  as  the  current  is  passing,  but  at  ita  cc»»tion  any 
mcdtuBCiI  imtirion  will  give  rise  to  the  tiiual  t«tanic  convulsions. 
Hi*  diminution  of  cxciiabiiity  is  confined  alone  to  the  siiinal  cord,  tot 
if  the  raoior  nerves  and  muscles  are  traversed  by  an  induced  current 
(aiik  the  oord  is  under  the  inilucnce  of  the  galvanic)  ihcy  contract 
tigtnndy.  The  galvanic  current  applied  ihrotigli  the  spinal  cord  for  a 
)m%  line  produces  paralysii 

According  to  Mayer,  if  a  mitd  faradic  current  be  ajjplicd  to  the  ccrvi- 
olrtgion  of  frogs  that  are  in  an  irritable  condition,  movements  of  the 
bwr  eictrcinities  occur.  ElectriKalioti  of  the  posterior  cohimnx  pro- 
duoct  these  movements  easier  than  electrization  of  the  anterior  col- 
nniii.  If  the  pojterior  coUmins  are  removed  no  niovcmenis  occur.  If 
ttwcotdis  divided  into  halves,  posteriorly  and  anteriorly  from  above 
lorifilown  to  the  origin  of  the  sciatic  nerve,  electrization  of  the  pos- 
terior hilf  produces  movements,  but  electrization  of  the  anterior  does 
wt  If  the  posterior  roots  on  the  trunk  of  the  brachial  nerve  are  clec- 
tnicd,  the  tnoveoicnts  are  produced  just  as  when  tlic  cord  itself  h  elcc> 
nittd,  Hck,  however,  declares  that  the  anterior  columns  respond  to 
lanilincion. 

C^sfmal  Ctntrt. — The  cervical  sympathetic  nerve,  which  animates 
ihendial  fibres  of  the  iris,  takes  its  rise  from  the  spinal  cord  between 
theseventh  cervical  and  the  sittb  dorsal  vertebra;. 

K^  portion  of  the  cord  be  galvanized,  the  exciiation  is  transmitted 
U  the  cervical  sympathetic  ncrx'c,  and  thence  to  the  iris,  producing  dila- 
■USM  of  the  pupil.  This  point  has  been  tcmicd  by  Budge  and  Waller 
lb  tnfpvm  fi/iff-t/ina/f.  A  ganglion  near  the  fifth  lumbar  vertebra 
■did),  on  being  elecirixed  in  animals,  produces  contractions  of  the  rec- 
lian  lad  bladder,  is  called  the  ganglion  genitc-spitiaie. 

11*  fint  of  these  points,  the  ctHtrum  iilifispinaU,  can  be  demon- 
Hohd  by  external  applications  both  of  the  galvanic  and  faradic  cur- 
nct^and  is  of  great  importance  in  general  faradization.  The  ganghat: 
ffik-jfinoie  also  is  probably  directly,  though  not  so  demonstrably, 
*flied  by  cxtenul  electriration  of  the  spine. 
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Ix  order  lo  intelligently  appiedate  the  experiments  that  hive  twet) 
made  to  determine  the  sctiun  of  electricity  on  the  sympathetic  and 
piieumogssthc,  it  is  accessary  to  keep  constantly  before  the  luind  (be   _ 
following  considerations :  I 

I.  The  action  of  electricity  on  the  sympathetic  and  pneumogastric 
must  be  modified  by  the  kind  of  electricity  employed,  by  the  strength 
of  the  current  sod  length  of  the  appliotdons,  and  by  the  condition  and 
temperament  of  the  subject  in  which  the  experiment  is  made. 

To  say  that  galvaniiing  the  sympathetic  produces  such  and  sudi 
effects  is  really  to  give  no  information  whatsoever,  for  at  once  the 
inquiring  soid  raises  the  questions,  How  strong  were  the  currents  used? 
How  long  wcK  the  applications  ?  Were  men  or  animals  subjected  to 
the  experiment  ?  Were  they  intact  or  injured  ?  If  animals,  what  kind, 
And  were  the  results  the  same  on  several  animals  of  the  same  kind  ? 

a.  These  nerves  can  be  affected  both  by  external  and  internal  appli- 
cations of  electricity. 

The  fact  that  external  electriiation  affects  these  nerves,  which  has  by 
some  been  disputed,  is  fully  apparent  from  what  ta  known  in  general 
of  the  dcctro-conductivity  of  the  body,  ij  confirmed  by  special  experi- 
ments, and  is  demonsirated  by  observations  in  physiological  and  i>aiho- 
logical  cases.  This  is  true  not  only  of  the  cervical  sympathetic  ganglia, 
but  of  all  the  ganglia  of  tlic  body.  Known  facts  in  regard  to  the  elec- 
tro-conductivity of  the  body  show  that  none  of  Ihc  ganglia  of  the 
sympathetic  can  escape  the  electric  inHiicnce  when  the  current  is  ap- 
plied over  the  surface  of  the  body, 

J.  The  effects  of  externa]  application  through  the  skin  on  these  nerves 
cinnot  be  expected  lo  be  identical  in  kind  and  degree  with  the  effects 
of  direct  application  to  the  nerves  themselves.  Although  the  cer\-ical 
ganglia  of  the  sympathetic  and  the  pncumogastric  nerre  arc  traversed  bjr  ■ 
the  ciirrenta  of  electricity  when  the  electrodes  arc  placed  on  the  skin  in 
fiucba  position  that  the  current  in  passing  from  one  to  the  other  finds  theM 
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Btim  to  their  pithway,  yet  on  physical  or  physiolo^ncal  pri»ct))les  we 
onnoc  expect  the  same  results  as  when  the  one  or  both  poles  arc  di>. 
tecti)r applied  to  the  nerves.  In  external  apt^icatioiu  it  is  tlie  Jerivtd 
CBRfits  ibat  \t9S%  through  the  nervci,  and  direct  foJar  eflVct  U  not 
guQtd.  When  we  consider  that  the  currents  in  passing  from  one  pole 
tBihc  other  diffuK  themselves  intonuinbcrltjss  untlulatory,  diverse  cur- 
not),  it  is  easy  to  sec  that  only  a  small  part  of  the  clccuic  inQucnce 
•2  be  appreciated  by  such  small  aenre«  as  the  sympathetic  ganglia  or 
^ jneiunogastric  In  the  body  between  the  electrodes  the  currents 
Klltke  difiuscd  light ;  at  the  electrodes  ibc  currents  act  like  light  con 
ttatnted  to  a  focus.  If  currents  of  sufficient  power  could  be  borne 
tttef&ally,  it  is  possible  that  by  single  external  apj>lications  there  cotild 
be  pxluccd  all  the  effccu  that  are  obtained  by  direct  applications  to 
tbcDOvcs  themselves;  but  this  is  hardly  piolmbic,  for  the  twofold  rea- 
tnilattbc  differential  polar  effect  could  not  be  obtained,  and  thai 
ikt  gnat  stimulation  of  each  of  the  electrodes  on  the  Hirface  would 
CoapBcace  the  experiment.  These  considerations,  as  it  seems  to  us, 
■fioently  explain  what  to  matiy  has  been  regarded  as  a  great  diffi- 
CDbf— tltat  the  ordinar)-  iheiapeutical  measures  for  electrizing  the  sym- 
psiittic  do  not  produce  the  same  effects  as  direct  applications  lo  the 

(-(Si. 

Alt  the  sympathetic  and  ihe  pneuinogutiic  are  traversed  by  the  cur- 
WHen  die  electrodes  arc  placed  on  tlic  surface  of  the  neck,  is  sntS- 
osRly  probable  from  (he  known  Uws  of  electric  conductioa.  When 
oacdecirode  is  placed  at  the  nape  of  (he  neck,  and  the  other  at 
^uicrior  border  of  ihe  stcrno^clcido-mastoid  muBclc,  (he  currenti 
■Mter  Euadic  or  galrajiic,  however  widely  it  may  radiate,  asd  however 
■mmni  tfa«  branch-currents  may  be,  must  by  phyucal  necessity  trav- 
on  the  qrmpaihetic  and  pneimiogasiric.  There  is  no  more  piob- 
■Uity  that  it  will  go  out  of  its  way,  in  violation  of  physical  laws,  and 
■'cid  these  DCTvcs,  than  thai  a  storm  sweeping  between  New  York  and 
finoklyn  will  take  a  circuitous  march  and  avoid  the  Hast  River. 

Titst  nerves — the  sympathetic  and  pnetimogaslric — aiul  the  tissues 
iT^iicfa  they  arc  surrounded,  arc  good  conductors,  vcr)-  much  superior 
in  uadoctivity  to  tlw  skin,  and  of  almost  the  same  conductivity  as  the 
tnitdes;  and  even  if  some  branch  or  dji-rived  currents  pass  through 
*^  tiMuet,  as  unquestionably  is  the  case,  these  nerves  cannot  be 
*b(Af  avoided,  and  when  llie  electrodes  ace  in  central  poutioQS  they 
"■  ptobdjly  the  highway  through  which  nearly  the  entire  diarge 
P>ta. 

k  stronger  than  the  analogies  of  etectro-phygics.  and  more  coo- 
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rinclng  than  exiwriments  on  the  dead  subject,  are  the  obseired  effcdi 
of  electrization  of  the  neck  in  physiological  aad  pathological  caseM 
These  effects,  which  will  be   detailed  further  on,  harmonize  so  closely 
with  at)  our  knovrtetl^e  of  ncrvo-physiotog>-,  and  accord  so  exactly*  iritb 
pathological  observation,  as  to  demonstrate  beyond  doubt,  and  with  a| 
etaphass  by  which  those  who  obscrre  cannot  fail  to  be  impresved,  thai 
the  spnpathetic  and  pneuniogastric  can  be  affected  by  external  fajadL 
zation  or  galvanization  of  the  neck. 

4.  It  b  difficult,  if  not  Jiniiossiblc,  to  affect  the  cervical  syni{>albetid 
or  the  pneuiiiogaslric  by  external  applications,  without  at  the  same  ti 
affecting  the  depressor  nerve,  the  spinal  cord,  or  the  brain,  and  especial!; 
difficult  is  il  to  limit  [he  action  to  the  pneuningascric  without  at 
same  time  affecting  the  sympathetic,  and  vUe  verta. 

This  conclusion  follows  as  a  logical  result  from  the  anatomical  re 
tion  of  the  parts  and  from  what  is  known  of  the  electro-conductivity  ofj 
the  body,  and  is  pretty  distinctly  demonstrated  by  the  ]ihy»ological  and] 
therapeutical  action  of  the  current  when  externally  applied.  In  whafr^ 
ever  position  we  place  the  electrodes,  the  derived  currents,  in  pasaingi 
from  one  electrode  to  the  other,  must  traverse  some  portion  of  both  of  tba 
great  nerves.  The  base  of  the  lirain  and  the  region  of  die  neck  constitute 
the  most  imi>ortant  pan  of  the  central  nervous  system.  So  far  as  lifin 
can  be  said  to  have  any  centre,  it  is  here,  where  the  pncumogastric,  the 
phrenic,  and  the  other  great  nerves  take  their  origin.  Directly  or  indi- 
rectly, by  the  actual  passage  of  the  current,  or  by  reflex  action,  any  part 
of  diis  inipoTtant  region  is  liable  to  be  affected  in  tlie  applrcatioru  em* 
ployed  in  the  so  called  ga.lvaTii2al)on  of  the  cervical  sympathetic 

It  is  partly  on  account  of  this  difficulty  of  limiting  the  actioa  of  the 
current  to  one  or  other  of  these  great  nerves  that  we  treated  them  both 
under  the  same  chapter.  When  operating  on  these  nerves,  exposed 
and  laid  bare  and  isolated,  the  action  of  the  current  can,  of  course,  be', 
limited  pretty  exclusively  to  the  nerve  operated  on.  TTie  cervical 
ganglia  of  the  sytripnihetic  receive  the  chief  attention  in  all  these  ob- 
servations, because  they  are  prominent  and  accessible  and  bear  a 
powcrf;il  and  recognized  influence  over  the  cerebral  ciiculatioD  ;  bat 
all  the  ganglia  of  the  lympathetic  are  accessible  to  the  electrical  infiu- 
ence. 

Action  of  Electricity  en  the  Cranial  J^jrtion  of  the  Sympathetic. — In 
1737  M.  Pourfour  du  Petit  discovered  that  the  following  symptoms  re- 
sulted from  division  of  the  cervical  filaments  of  the  sympathetic  nerve* 
vii.  ;  contraction  of  the  pupil,  redness  and  injection  of  the  conjunctiva, 
and  flattening  of  the  coniea ;  the  eyelids  approach  each  other,  the 
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mttiiuing  laembrane  becomes  more  prominent,  the  secretion  from  the 
muCTiis  surfaces  of  the  eye  is  increased,  and  Uic  eyeball  is  drawn  fur- 
ther inio  the  orbit.  In  addition  lo  these  synipioms,  ihc  eam  and 
aoMrils  also  beooine  red  and  iojectcd,  and  the  bead  hotter  and  more 
Knsitiire. 

Claude  Bernard  observed  that  not  only  did  all  these  phenomena  di&- 
ippcuvhcQ  the  cranial  portion  of  the  nerve  was  submilled  to  elcctii- 
laDon.  but  that  quite  reverse  phenomena  appeared.  1'he  pufnl  be- 
taiu larger  tbaa  natural ;  the  conjunctiva,  the  ears,  and  the  nostrils  be- 
OQe  quite  p.ile ;  the  eyeball  protruded  from  its  orbit;  the  mucous 
niQcn  became  drier,  and  the  head  cooler  and  less  sen&ilivc  ;  but  as 
KOD  u  electriialion  was  discontinued,  all  the  phenomena  caused  by 
lie  section  of  the  nerve  again  appeared. 

ElecDuation  of  the  great  sjmspalhclic  before  it  ts  tUvided  produces 
tkitist  precisely  the  sxnie  results  as  after  division.  It  has  been  ob- 
«n«]  by  Weber,  that  if  either  tJic  inferior  cervical  ganglia  of  the 
tr<B}djhclic  nerve  or  its  cardiac  branches  are  submitted  to  electrization, 
tbtuiioD  of  the  heart  is  accelerated. 

/^»n  of  EUttritky  en  tht  Cephalic,  Tlioradc,  and  Abdominal  Gan- 
fAc— Section  of  tlic  sympathetic  causes,  as  we  have  seen,  increase  of 
iBitio  the  ear. 

IftiT  if  the  tephalie  end  of  the  divided  sympathetic  is  electriHed,  the 
■Kreited  temperature  of  the  part  is  lowered  ;  but  if  the  cleclric  current 
IwpiMed  through  the  Urge  diameter  of  the  i-ar,  the  temperature  is  furlfaer 
■ocKatcd.  On  Ihc  otlicr  hand,  if  there  has  been  ijo  division  of  tlic 
^puhelic,  and  the  ear  is  electrified,  the  heat  in  that  i>art  is  lessened. 

Valentin  foimd  that  die  galvanbattou  of  the  superior  thoracic  gan- 

{tilRvived  the  pulsation  of  the  heart  after  it  had  ceased,  and  increased 

">(  ficqucDcy  of  the  beats  when  already  in  action.     Mild  galvanization 

oflhc  splanchnic  nerves  that  arise  from  the  six  lower  dorsal  ganglia 

(t'^the  sympathetic  increases,  while  strong  galvanization  diminishes, 

I  ■Ute  peristaltic  action. 

Uff€it  ef  direct  Etectritatien  cf  tht  Pnaimogattrie  and  on  tht  Rtspi- 

[WJM- — MM.   Arloing  and  'J'ripier  have  shown  that  section  of  the 

Dcumogulrtc  below  the  medulla  oblongata  so  far  modifies  its  irrita- 

ity  that  the  action  of  the  heart  is  not  arrested,  or  but  for  a  short  time, 

the  faradization  of  the  distal  end  of  the  cut  pneuniogastric. 

The  same  authors  believe  that  wcalc  faradic  currents  cause  a  slight 

eas«  in  the  rapidity  of  the  beats  of  tlic  heart  and  elevation  of  the 
i-pressure  in  the  arteries. 
They  found  that  the  right  pncumogastric  has  a  more  powerful  iotlu 
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ence  ovcf  the  heart  than  the  left.  Faxaduatlon  of  the  fcripheralend 
of  the  divided  pnciimogasiric  causes  arrest  of  the  action  of  the  bcatt. 
sudden  incgularitics  of  iU  rhythm,  and  some  diminution  of  pressure. 
Farodiution  of  thv  central  end  causes  retarded  and  diminished  pres- 
sure. 

According  to  MM.  Arloiiig  and  Tripicr,  faradization  of  the  lafaa 
pneuuiogastric  with/r/^//  currcots  docs  no't accelerate  respiration ;  Earo- 
diution  with  m«'(lium  currenU  causes  sudden  inspiration  and  forced 
expiration ;  faradization  with  strong  and  powerful  currents  causes  re* 
flex  coughing  and  vomiting.  The  same  observers  found  that  the  left 
pncunio^asiric  ha£  a  more  powerful  iaflucncc  ovor  rch|)iralio»  than  the 
right. 

'ITic  discovery  lliat  Ihe  ri^Af  pneumogaslric  has  a  greater  power  over 
thchcan  than  the  left,  van  made  by  Masoin,  of  Belgium,  about  the  same 
time  as  it  wan  tuade  by  Ailoiug  and  Tripicr.  Masoin  found  the  move- 
mcnts  of  the  heart  were  stopped  by  the  galvanization  of  the  left  pncurao* 
gutric.  It  was  possible  to  restore  the  movetnenit  by  a  mechanical  ex- 
citation, such  as  striking  the  heart  with  the  finger ;  but  after  the  move- 
ments were  stopped  by  galvanization  of  tlie  right  pneuinoga^tric,  it  was 
not  possible  to  restore  them  in  that  way. 

Dr.  Brown-Siquaid*  states  that  he  has  found  the  same  differences  to 
exist  in  men  as  in  animals,  judging  from  experiments  ni:ulc  nol  by  electri- 
city, but  by  pressing  on  the  nerves  near  the  angle  of  the  jaw. 

Arrest  of  Respiration  i>y  Galvanisation  of  the  Laryngeal  and  atMer 
Branches  of  (he  Pneumogastric, — It  hat  been  Khown  by  Brown-Sctiuardt 
that  elcclrization  of  ihe  upper  or  the  lower  laryngeal  nerve*  causes 
arrest  of  the  respiration,  and  Bidder  hai  shown  that  a  reflex  spasnt  of 
the  glottis  may  be  caused  in  the  same  way.  Electrization  of  the 
cewjphagiis  and  pharynx  may  sometinies  produce  the  nme  effect.  If 
the  upper  laryngeal  uervc  is  electrized  after  t)ic  chest  is  opened,  the 
arrest  of  the  respiration  docs  not  take  place  as  eadljr  as  when  the 
chest  is  not  open.  The  re*piiaiion,  when  thug  arrested,  usually  re- 
turns in  Ihe  course  of  a  quarter  ur  half  a  tninute,  whether  the  eleclriia- 
iio»  is  continued  or  not. 

The  effect  of  electrizing  the  pneumogastric  on  the  respiration  is 
modified  by  two  factors — the  jiortion  of  the  nerve  that  is  electrized 
and  the  strength  of  the  current.  Mild  galvaniialion  of  the  pneumogas 
trie  in  the  lower  part  of  the  neck  may  increase  the  respiratory  move. 


*  Arehivei  of  Stitittijie  and  Fratlieal  Mtdieine    Juvur;,  1873,  p,  9a., 
t  Loc  cie.,  p.  96. 


SVMPATHETIC  AND  PNEUMOCASTRIC. 


13t 


I 


¥ 


I 


(Dcnts ;  weak  eleciriiution  ia  the  upp«r  port  of  tbc  neck,  near  the  origin 
of  the  nerve,  may  arrest  respiration. 

A  mild  current  may  increA<tc  the  rcspiraticio  or  diminish  it,  or  it  may 
bare  no  effect  wbatct-er. 

A  mediuxu  current  may  arrcat  re»i>iiation  and  cause  spasm  of  th« 
ghxtig  and  of  the  muscles  of  iiiKpiratioii. 

A  poverful  current  may  paialyxc  the  diaphragm,  and  may  produce 
death  without  the  accompanying  syinptoiiu  of  agony.* 

CfugAtHg. — A  prominent  effect  of  clcctruing  the  pneumogastric  ii 
toughing.  I'bis  i^mptom  may  be  excited  by  external  as  well  as  by 
interoal  appliatuons,  and  by  the  laiadic  as  well  as  by  the  galvanic 

ODIZCD. 

We  made  onr  first  experimenti  in  this  (Erection  in  1867.  Dr.  Rock* 
vdl  then  observed  that  thcr  application  of  either  pole  of  a  strong  faradic 
CDTcnt  to  the  tupc  of  the  neck — the  other  pole  being  at  the  feet,  or  in 
other  hand,  or  at  the  pit  of  the  stomach — excited  in  sensitive  patients 
ijuite  severe  attaclcs  of  coughing,  that  lasted  so  long  :ia  the  pole  remained 
in  position.  Most  clearly  this  effect  was  seen  in  thin  and  acnutJve  pa- 
rents. It  was  not  ncci'&saiy  to  be  particular  in  regard  to  the  position 
tf  the  p<^e  on  tbc  neck  in  order  to  excite  this  symptoni ;  not  only  in  the 
cilio-spinal  centre,  but  even  when  the  pole  is  as  low  down  as  the 
^t  and  second  dorsal  verlvbne,  the  laryngeal  branches  of  the  pDCU'> 
nogastric  may  be  so  irritated  as  to  induce  coughing. 

Tlus  phenomenon  we  daily  observed  in  the  operation  of  general 
bradization.  The  same  effect  follows  tlie  use  of  ttron;^  interrupted  gal- 
vanic cunenia. 

According  to  Dondcrs,  the  pneumogastric,  when  acted  upon  by  the 
gaJramu  current,  conforms  to  Pfliiger**  law  of  contraction ;  in  the 
ftgion  of  ancleclrotonos  ita  irritability  is  lessened ;  in  the  region  of 
catdectrolonos  its  initibility  is  sometimes  increased. 

Atiian  aj  External  Applicaiiom  9/  EUctritity  on  tht  Pneumo^asirie 

^n4  CtrvieaJ  Sympaihetie  of  Jiving  uninjured  Mtn. — The  experiments 

above  recorded  were  made  chielly  on  the  txfoud  ncivcs  of  animals,  and 

the  applications  were  made  directly  to  the  nerves  by  one  or  both  poles. 

Keeping  in  mind  the  considerations  previously  adduced,  we  proceed  to 

examine  into  the  effect  of  cxrernal  applications  of  electricity  on  the 

cervical  syntjujhetic  and  the  pneumogastric  of  living  men  in  health. 

Id  oar  attempts  to  solve  the  problem,  wc  have  experimented  on  a 

•  ArtMve$  of  Stiailijte  €itd  Practitrl  Me<iifine,  No.  I,  1873,  p.  96.  Wlitthei 
that  cuperimenU  were  performed  with  (he  firadic  or  galvanic  cuneat  b  dm  di» 
tiacUy  itetcd. 


large  variety  of  individuals  of  difTvrent  ages  and  hy  difTerent  metliods  of 
applicalion.  One  o(  the  electrodes  is  |>Laced  in  the  mastoid  fossa,  and 
the  otlicr  over  the  sevcolh  cervical  vertebra,  or  at  the  top  of  the  clavicle. 
Both  directions  of  the  current  are  used.  We  used  in  ihvse  exp«rirDents 
a  zinc  carbon,  or  the  Smcc's  battery,  of  from  5  to  30  cells,  from  i  to  5 
01  10  minutes. 

The  gcncial  results  of  our  researches  may  l>e  thus  summed  up  : 

I.  A  slight  fetling  0/  drowsiness.  This  sometimes  began  to  be  per- 
ceptible shortly  xftcr  the  electrodes  were  applied,  Increased  up  la  a 
certain  point,  and  continued  for  sonic  lililc  time  aficr  the  sia$tce  was 
over.  In  many  cases  it  is  not  observed  until  the  lapse  of  five  or  ten 
minutes  after  the  siance.  The  feeling,  which  was  by  no  means  con- 
stanc,  was  usually  so  slight  that  il  might  not  have  been  observed,  had 
we  not  in  our  experiments  kept  closely  on  the  watch  for  every  sensa- 
tion experienced  during  or  just  after  the  application. 

Some  individuals  are  anmitiiiglj'  susceptible  to  this  soporific  effect  of 
galvanizatloa  of  the  neck.  A  young  lady  whom  we  were  treating  for 
facial  acne  by  central  gal vani cation,  was  frequently  put  right  to  sleep 
v)!lhin  one  minuU  after  the  ajipHcation  began.  Her  eyes  would  close 
and  her  head  would  droop  and  nod  ;  and  when  tlie  electrodes  were 
removed  she  vroiild  awake  but  slowly,  and  wiih  a  vacant  look  and 
drowsy  feeling,  such  as  we  all  experience  when  we  arc  suddenly  routed 
from  a  nap.  This  eETect  followed  any  sort  of  application  around  the 
neck  with  either  pole  and  in  any  direction. 

On  the  accepted  theory  that  a  stale  of  cerebral  aniemia  predisposes 
to  sleep,  we  should  reason,  d  priori,  that  electrization  of  the  sympa. 
tlielic  oitght  to  induce  a  feeling  of  diowsiness,  since  on  some  individ- 
uals it  uinpiestionably  diminishes  the  current  of  blood  in  the  brain,  and 
experimentally  we  have  found  that  it  does  thus  induce  a  slight  and 
temporary  disposition  to  sleep,  alihouj^h  this  result  is  probably  far  less 
marked  than  it  would  be  if,  without  injury  to  Che  living  subject,  the 
application  could  be  made  directly  to  the  ganglia,  and  this  effect  is  by 
no  meant  uniform,  but  varies  with  the  strength  of  the  currents  and 
with  the  temperament  of  the  individual. 

I.  A  /eeling  0/  warnih  through  the  system  with  sensible  perspiration. 
This  was  not  a  constant  symptom,  though  it  was  oftentimes  very 
decided.  To  produce  sen&ible  perspiration  usually  requires  a  strong 
current  anil  a  long  application.  The  extent  to  which  this  was  felt  was 
manifestly  dependent  on  the  strength  of  the  current  and  the  length  of 
the  application.  It  was  usually  feh  but  a  short  time  after  the  tlatut 
wis  completed.     We  have  observed  this  effect  more  frequently  and 
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note  markedly  in  (he  siuccptible  and  nervous  than  in  the  cold  ami 
[itilcgmatic,  and  roost  frequently  in  more  or  Irst  pathological  cases. 

3-  A  markid  tffeel  9n  ih4  pulst.    The  ]>ulie  was  souicttoics  accele- 
rued,  but  more  trequently  lowered,  two,  three.  Tour,  or  more  heatl. 

In  order  to  delennine  the  cfTcas  of  ck-clrt/aiion  of  the  sympathetic 
OD  the  pulse,  wc  made  the  examinations  immediately  before  and  imme- 
diately after  the  applications.  Ever)'  preciution  was  taken  to  avoid 
enor,  by  allowing  an  interval  of  rest  before  the  Eitttng,  in  order  to  give 
time  for  the  subsidence  of  the  pulse  to  its  natural  condition  from  any 
exdtentcnt  that  it  may  have  received  from  the  excrlion  of  walking  or 
the  labor  of  partially  disrobing.  In  cases  of  doubt  the  whole  ininulc 
ra6  counted,  in  tome  instances  several  times  in  succession.  A  patient 
anaccustomcd  lo  the  sensation  produced  by  the  electric  current,  or  to 
the  modus  operandi  of  its  employtuctii,  might  experience  an  accelera- 
tion of  the  pulse  from  simple  mental  excitement,  not  only  prior  to  or 
at  the  comroencetnent  of  the  sildng,  but  also  during  or  after  the  appli- 
cation. Error  from  tliis  cause  was  in  our  cases  manifestly  iiii))Cisible, 
Slid  all  the  others  on  whom  wc  experimented  with  a  view  to  obtain 
physiological  results  were  so  well  famiJiariaed  lo  the  medical  employ 
ment  of  electricity  thai  they  would  receive  any  treatment  proposed 
vith  cool  indifference.  In  order  still  further  to  guard  against  error,  atid 
at  the  same  time  to  observe  the  continuance  or  permanency  of  the 
effect  of  the  experiments,  we  repeated,  in  some  instances,  our  exami- 
nations of  the  pulse  at  intervals  of  fifteen  minutes  or  half  an  hour  after 
'         llic  silting  was  over. 

B  A  corroborative  evidence  that  these  changes  in  the  pulse  were  due 
^^yB  the  action  of  the  current,  and  not  to  mental  excitement,  is  found  in 
^^^%e  fact  that,  aAcr  an  interval  of  livCj  teo,  or  fifteen  minutes,  the  pulse 
■     letumed  to  Its  original  condition. 

H        These  diangcs  in  the  time  of  the  pulse  were  also  accompanied  by 

B      perceptible  changes  in  its  character,  which,  if  careful  sphygmographic 

(4»ervations  had  been  made,  might  perhaps  have  been  reduced  to  some 

■  geiKral  law. 
Eulcitburg  and  Schmidt  found  that  when  the  positive  pole  oC 
lioni  twenty  to  forty  of  Daciell's  elements  was  placed  at  the  menu- 
trntm  slerm,  and  the  negative  pole  in  the  auriculo-maxillary  foesa, 
the  pupil  of  that  side  was  at  first  slightly  dilated  and  afterwards  con* 
tracted.  These  changes  in  the  pupil  are  by  no  means  uniform  in  their 
appearaoce.  In  some  cases  they  appear  at  once  after  closing  th4 
drctdt,  and  in  others  after  the  lapse  of  half  a  minute  or  minute, 
ird  in  others  after  interruptions.     These  phenomena  are  liable  tc 


mainy  varutions,  according  to  the  &lrength,  Iciigili,  and  locality  of  the 
appUcattons.  If  an  electrode  is  placed  in  the  aunciiloniaxillary  foua 
of  each  side,  the  changes  in  the  pupil  occur  on  tx>th  sides,  but  ore  more 
marked  on  the  side  on  which  h  the  negoiive  pole.  The  same  applica- 
tion, continued  for  some  time  with  «  strong  current,  reduced  the  normal 
pube  from  4.  to  16  bcaiis  a  niinule  and  the  pathological  puUe  ctcd 
more,  diminished  the  tension  in  the  carotid  and  veitcbral  arteries,  and 
markedly  altered  their  sphygniographic  tracings.  The  same  observers 
found  that  gatvaniealion  of  the  ispine  also  diminished  the  beats  of  the 
pulse. 

.£^<c/  a/  £x/frnal  EUetritatwn  Ihrmsh  ifu  netk  on  the  Heiimil 
Cinuiafwn. — In  order  to  determine  the  effect  of  external  applica- 
tions of  electricity  through  the  neck  on  the  rclinal  circulation,  wc  hare 
made  many  expcni»ent&  with  the  aid  of  a  number  of  leading  ophtbaU 
moIogistE. 

The&s  experiments,  which  have  been  frequently  repeated  with  dif- 
ferent individuals,  with  different  strengths  of  current,  and  with  different 
batteries,  seem  to  us  to  demonstrate  the  following  propositions:  * 

1.  Galvanizing  or  faradizing  the  region  of  the  cervical  symixithetic 
has  a  marked  temporary  induence  over  the  retinal  circulation.  It  may 
cause  contraction  of  the  arteries  or  dilatation  of  the  veins. 

3.  The  faradic  current  produces  precisely  the  saiitc  effects  on  the 
retinal  circulation  as  the  ^:ilvanic  only  more  &lowly.  The  physiolofpcal 
difference  between  the  currents  in  this  respect  is  therefore  a  diAerence 
of  degree  and  not  of  kind. 

3.  Mild  currents  and  short  applications  caused  contraction  of  the 
blood-ve«£el  of  the  retina,  while  strong  cunents  and  long  applications 
caused  dilatation.  Much  seemed  to  depend  en  the  Itmpcramrai  and 
cendiUon  of  the  individual.  What  would  cause  eentrtutioH  ia  one 
weuid  in  the  other  cause  diiaiatu>rt.\  These  varying  effects  correspond 
with  clinical  exiKTience. 

4.  U'hen  the  patient  on  whom  the  experiment  is  msdc  is  tit  an 
excited  or  irritable  condition  from  any  cause,  or  from  previous  clectri- 
zaiion,  even  a  mild  current  wiU  sometimes  cause  dilatation  at  once, 
without  any  early  contraction. 


*  The  opiihalmolopili  who  olnerved  the  retiiu  in  th*ie  e«p«rlinenl<  wer«  Dr», 
Koow,  Hwkley,  Loriiig,  Mai  thcwvin,  Piout,  and  Newtoa,  t9  all  ofwlioi]]  we  dc^e 
>  lo  Fcmni  our  adtDowledgmcnu. 

t  Tli«  oppodK  and  ceotradictoiy  rcrailu  obttined  by  different  riMerven  wh«  havg 
ttudictl  tbc  cjfcat  of  ttilofid,  bromide  of  polnwun.  cU.,  mi  the  [ctUuil  citi:uiati(ia, 
nay  be  limilutf  cipliiacd. 
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;.  The  contraction  v-hich  takes  place  is  somciimej  followed,  a  few 
tuinates  sTtff  the  close  of  the  iiMe<,  by  dilautioo  wliicb  is  greater  iliur 

i.  Tk  dilatation  which  takes  place  is  sometimes  followed  by  con 
tncuon  after  the  clo»e  of  the  lianee^ 

Ie  uvnc  of  the  experiments  no  effect  on  the  retina  could  be  detected. 
Iiriprrsable  aod  nemiui  tenipenuitents  seem  to  exhibit  changes  in  ih«* 
rwcuiar  cnDdition  of  the  retina  much  more  readily  than  cold  and  plilep 
mtlic  Ccmpcranicnta. 

The  (luestion  now  arises.  Whether  these  change*  in  the  retinal  circa 
Won  were  due  to  the  effect  of  the  current  on  the  sympithetic  or  on 
iiie  pneumogaMric,  or  did  they  uke  place  through  the  spinal  cord  or 
bjirfes  action? 

Ihit  qticslioQ  is  answered  by  comparing  the  results  of  these  experi- 
nems  with  the  resHlt  of  experimeni*  made  by  Duchenne  and  Prof, 
l^toki,  of  Paris,  These  gentlemen  bid  bare  the  ccrvica!  symputhctic 
in  t  rabbit,  and  electrized  it  with  both  currents  in  the  sajne  manner 
lliit  ife  electri/eil  the  necks  of  the  individualK  on  whom  we  experimented. 
Hie  tcsiilis  on  the  circulation  in  the  rabbit's  ear  were  in  every  distinc 
Ine  future  tdenlical  with  the  results  on  the  retina  when  the  galvanic 
cntteBt  was  passed  through  the  neck  of  the  living  human  subject. 

The  other  efTects  of  galvanising  the  region  of  the  cervical  sympathetic 
— «faposition  to  sleep,  sweating,  increased  circulation  in  the  extremities, 
*fc— seem  to  conAmi  these  physiological  obiervaiiona. 

Th«c  experiments  have  been  partially  coofirmecl  by  Onimus,  who 
shown  that  the  circulation  of  the  retina  may  be  influenced  by 
niiatioQ  of  the  cervical  syTn]>athetic.     He  observed  hypeixinta, 
'**>t  this,  as  we  have  shown,  is  not  a  constant  effect. 

■f-t/criMtfn/t  with  the  Sj>hysm<rsrafih. — \Vc  have  made  experiments 

■^i^iiiie  sjihygmograph,  with  the  assistance  of  Dr.  I-.  De  Forest  Wood- 
ruff, 

I'or  aasbtancc  in  the  study  of  sphyginography  we  arc  under  obIig.^tion3 
■oDt.  Roger  S.  Tracy.  A  few  samples  of  the  observattoiis  are  repie- 
fented  in  the  cots. 


Ma>  ■  —Aftar  tm  Biautc*  pilnnladoa  «f  iha  ijnBpMtKlk. 
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No>  ^^Afrer  ica  cnnuuto'  (alnjii/aiton  <tfthv  »yiBfixih«tic 


H^  4,^Fi7v  mmLirei  ifttr  the  dr-u  af  ihe  ft£iiii:«  .if  (JrATku^r-^n  jfih?  tTm^Htbetl^ 


tio.  ^wAficT  Ave  nUtute^  CmdtuEUia  oTiynpttiheiu; 


Jtfo-  #.^«Arict  JUnc  I3icnut«4'  Tiraditaiiaa  uf  lymp^thf tic 


A  A-.AJ^-JWfVJ^.-A  J\-j\^  i\,. 


No.  }. — Afnr  mncy  niiiulct'  Emdimtioacf  tynip&tlicda 


So-  i.^*A1itr  lilmn  minuiE^  (cnicnl  fmdin'doil. 


Ko.^ — K'nB  aiiiala  mUtt  dutm  cl  tiaaae  aluamtal  (indiiuiaB. 

Fnni  thcM  experiments  we  derive  the  foUowing  conclusions  i 
I.  Both    ciureiils — faradic  and  galvanic — wlieti  applied  in  sitdi  a 
way  as  lo  ti;ivcrsc  ihc  region  of  the  neck  in  which  the  pncumogastric 
and  cervical  ganglia  of  the  sympathetic  are  situated,  markedly  aifect 
the  putse. 

3.  The  effect  is  chiefly  slionm  in  Abruptness  of  the  systole,  and  in 
abruptness  of  the  diastole,  and  in  shortening  of  the  Entcrval  between 
the  cardiac  impubc  and  the  arterial  impulse.  In  general  it  may  be 
sud  [hat  the  force  of  the  pulse  is  increased.  Its  rapidity  may  be 
either  increased  or  diminished,  according  to  the  length  of  the  appli- 
cation and  the  strength  of  the  current,   and  analogy  would  lead  m 
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tobclie^-c  that  the  effect  muit  widely  vary  witii  tlie  iiKlividunl.  The 
ait^Tul  un|iuUe  mcrcascd  protMlil)*  froii)  the  effect  on  tltc  vaso-motor 
tierte*. 

J.  The  effect  of  gcocral  CaratI)z.i(ion  was  to  [irolong  ihc  systole  and 
the  iakm\  between  the  carvliac  aini  [he  artcnal  iinimlsc.  The  abniiil- 
neu,  and  the  s]r«to1«  that  is  so  marked  during  And  after  raraoiz-ition 
tlii«i||)ihe  neck,  wa»  not  observed  aTler  general  raradizaiion.  A  calin- 
a^BpOiiiic  iaflueocc  U  very  frequenily  jiroduced  by  general  facadi- 
aboa,  and  the  effect  on  ibc  pubc  harmonizes  with  this  observation. 

4.  Tl>cse  effects  on  the  pulse  gradually  pass  away,  but  are  di&tinctly 
tnmble  (or  a  number  of  minutes  after  the  electrodes  arc  ren>ovcd. 

The  effect  of  tlie  cuircnt  tims  applied  on  the  ciTCiilation  is  i>robabl^ 
a  eomplcj  resultant  of  the  effect  of  the  electricity  on  the  pneuinogas- 
trie,  lie  synnwihclic,  the  depressor,  and  the  spinal  cord.  To  differen- 
tiate theie  effects  is  manifestly  intpossiblc. 

In  ihts  connection  are  to  be  noted  the  later  investigations  of  Dr. 
FisdiCT,"  of  Munich,  on  the  effects  of  electriiation  of  the  sympalhetic. 
Hee^crinientctl  on  horses  and  cats,  irriiaiing  ihc  nerve  directly,  with 
■hetvofold  object  of  studying  the  blood-tcnsiun  in  the  cerebral  vessels 
ud  the  cbuiges  In  the  size  of  the  pupil  The  general  results  of  these 
licnt  confirm  observations  iirevioosly  matte,  and  especially  unr  state- 
ncM  as  to  the  impossibility  of  accurately  localising  cunenis  in  any 
pi^  by  simple  external  applications.  Dirtit  faradiiation  of  the 
*TniF9tbcltc  increawd  the  blood-pressure  and  tension  of  the  arjerj',  and 
■weiKd  the  frequency  of  the  pulse.  The  same  phenomena  were  ob- 
Kived  under  galvanization,  bnt  in  a  less  degree.  Faradization  of  the 
"powil  sym|)aihctic  caused  very  marked  reactions  in  the  pupil,  while 
G*lruiiution  of  ihc  nerve  produced  comparatively  little  effect.  When, 
'''>«ver,  the  sympathetic  and  vagus  were  simultaneously  submitted  10 
^  inftience  of  galvanism  the  reactions  of  ilie  pupils  were  very 
•■ifW.  Simuluncous  faradization,  however,  was  followed  by  no 
alttaikii». 

*  StAmidtt  yairiSfAtr.     No.  4. 


CHAPTER  VI. 


ACTION  OP   ELECTRlcrrV  0«    THE   KERVES   OF  SPECIAL  SENSE. 


Action  of  the  Galvanic  Current  on  the  Optic  Nerve, — ^Thegalvinic 
current,  when  applied  (o  the  eye,  causes  ho^  fiaskes  if  iight  and ptr- 
et^tion  »f  tel9r. 

If  one  electrode  is  placed  on  the  tonffue,  or  on  any  part  of  the 
mucous  surface  of  the  mouth  or  nose,  and  the  other  on  any  pan  of 
the  Miriace  of  the  body,  the  ftish  is  readily  perceived. 

The  cliaracier  of  these  flashes  is  variously  modified  by  the  strength 
of  the  current  and  the  suddenness  of  the  intemiption.  The  tempera- 
ment of  the  patient  also  modifies  the  reaction,  and  the  effect  of  the  two 
poles  is  usually  quite  different. 

We  h:Lve  studied  this  subject  with  various  strengths  oTcurrentrandoa 
subjects  of  both  sexes  differing  widely  in  age  and  temperament. 

Jn  one  subject — a  young  man  of  nervous  temperament — the  positive 
pole  placed  over  the  eye,  vfith  a  medium  current  from  ten  zinc-c«rb{>n 
celts,  caused  a  white  central  spot,  with  a  light  areola.  The  white 
central  spot  varied  in  shape  between  that  of  a  q.uartcr  or  half  to  a  full 
moon.-  When  the  negative  pole  was  placed  over  Ihe  eye,  the  central 
spot  appeared  of  a  bluish  or  purplish  color,  and  the  ureola  was  the  same 
as  under  the  positive  pole.  In  both  cases  the  areola  seemed  to  consist 
of  waves  of  light  radiating  from  the  centre  toward  the  periphery. 

In  making  these  experiments,  the  pole  that  is  placed  over  the  ere  ia 
armed  with  a  sofi  sponge,  and  is  pressed  firmly  on  the  closed  bd,  while 
the  other  is  applied  at  the  back  of  tlic  neclt,  or  is  held  in  the  hand  of 
the  subject. 

In  another  subject,  a  young  physician  of  good  health,  and  ncrvo- 
sanguine  temperamen  t,  the  positive  pole  from  a  current  of  six  ceils  caused 
a  central  disk  of  a  pink  color,  and  from  this  spot  violet  waves  radiated 
through  the  areola.  The  pink  disk  appeared  when  the  current  was 
closed,  the  violet  areola  flashed  out  when  the  current  was  broken.  The 
negative  pole  produced  reactions  every  way  simiJai.  This  subject 
coiild  not  bear  very  strong  currents. 
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ither  phj-siciaos  on  whom  we  ex{>eriinente<1  could  not  dt» 
aapiuk  an)r  central  diiJc,  but  3l11  couM  readily  soc  the  light  areola. 

The  condasioos  from  the  above,  and  numerous  similar  e:[|)criinents 
RUilc  in  titfTeicnt  itxlividu^s.  are  as  follows  : 

I-  A  mild  as  well  as  x  strong  galvanic  current  applied  to  the  eye,  and 
hitmpiei.  causes  i  Hish  or  glimmer  of  light  to  appear. 

3-  A  medium  or  strong  galvanic  cu/icni  causes,  in  addition  to  the 
Bts'i  cf  ligkt,  a  distinct  central  spot  of  varj-ing  sha|>c,  and  both  the 
CKiua]  spot  and  the  areola  may  be  of  various  colors,  as  pink,  pui|)Ic, 
jcllomsh,  and  violet. 

J.  IVtth  tonte  in(li>'idiials.  lhou|^  not  with  all,  the  colors  of  the  central 
spot  and  of  the  areola,  and  their  relative  arrausciticnt,  appear  dif- 
tam\j  under  the  two  poles,  and  also  differently  at  the  closing  and 
oftmg  of  the  circuit 

4.  All  those  reactions,  like  all  other  electro- i^hysiological  reactions, 
IK  Tarionsly  motllficd  by  the  tcmpeiainent  of  the  individual  operated  on 
mil  b]r  the  strength  of  the  current. 

TV  above  concluKiune,  as  will  be  seen,  dtfTer  somewhat  from  ihoso 
of  Hdnholtz  and  others  who  have  studied  this  subject.  The  diffciv 
CH)^  action  of  the  ascending  and  descending  currents  we  have  not 
htcmble  to  demonstrate,  and  sec  no  way  of  demonstrating.  We  be< 
litnihu  here,  as  in  so  many  other  electro-physiological  and  electro- 
ikeiapeuiical  procedures,  the  differential  polar  action  has  been  con* 
Winded  with  the  differential  action  of  the  ascending  and  descending 

CURIItS. 

AllhoBgh  the  above  reactions  in  their  full  degree  can  be  most  con. 
VOKBtly  obtained  by  placing  one  electrode  over  the  closed  eye,  and 
i^  other  io  the  band  or  at  the  back  of  the  neck,  yet  the  general  re* 
*(iiaQ  «f  the  glimmering  flash  of  light  can  be  obtained  by  placing  one 
clotaode  in  the  vicinity  of  the  eye,  or  on  any  part  of  the  face  or  beard, 
^m  &e  mouth.  In  susceptible  persons  the  flash  comes  from  inteT> 
wjtrtjfalvanization  of  the  neck  or  sjiine. 

fva4U  Current. — The  current  from  the  primary  or  secondary  coil 
ofAe  ordinary  faradic  machines  has  little  or  no  perceptible  effect  on 
ft*  RtiDO,  as  we  have  demonstrated  by  various  exi»criiiients.  Wc 
'"Hloand,  however,  by  repeated  observations,  that  the  current  from 
^lmgce>\\i  of  the  electro-magnetic  machine  manufactured  by  Kidder 
wtiDogt  decided  action  on  the  retina.  The  peculiar  construction  of 
the  coil  of  this  machine  will  be  described  in  the  chapter  devoted  to 
anaruu  for  electto-lhcrapeutica.  It  is  sufficient  here  to  say  that  it  is 
Mnposed  of  three  or  four  or  more  coils  of  insulated  coppei-nire,  the 
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inward  coil  being  short  *nd  Uiick,  md  the  others  gradually  increasing 
in  ihc  length  of  the  wires.  These  coils  are  not  sepsnite  »nd  distinct,  as 
in  ordiosry  machines,  but  connected,  and  are,  so  to  speak,  lapptdn  the 
points  of  union,  so  m  to  obtain  a  number  of  currents  varying  in 
quantity,  tension,  acd  physiological  power.  It  is  from  the  fourth  and 
^M  coils,  which  arc  not  (timjshcd  to  the  majority  of  hisstnaller  machines, 
that  we  obtain  the  reaction  of  the  retina  that  wre  are  now  to  describe. 
The  reaction  is  best  obtained  by  placing  a  mcdinm-ri£ed  sponge 
electrode,  well  moistened,  over  the  closed  e^-e,  or  very  near  to  the  eye, 
while  the  other  clcctroJe  16  held  in  ih'e  hand  or  applied  to  some 
faidifierent  point,  as  the  back  of  the  neck,  or  arms,  or  feet.  With  a 
Current  of  moderate  strength  thit^  applied,  a  circle  filled  with  wavy, 
undulating  light,  or  whitish  spots  or  figures,  appears.  It  is  diffkulc  to 
convey  in  language  a  precise  description  of  this  appearance.  If  snow- 
flakes  could  be  elongated  somewhat,  and  made  to  coil  about  in  various 
directions,  they  would  give  a  pood  idea  of  this  reaction.  If  wc  look 
through  A  window  at  a  thick,  driving  snow-siorra,  with  large  flakes,  we 
can  get  a  not  very  incorrect  notion  of  the  reaction,  as  we  have  ov« 
and  over  again  demorastrated  on  ourselves  and  others.  So  f.xr  as  we 
have  been  able  to  sec,  bright  or  variegated  colors  do  not  appear,  except 
from  the  current  of  x^m  fifth  coiJ.  The  negative  pole  give*  a  strongei 
reaction  than  the  positive;  but  not  appreciably  different  in  character. 
This  reaction  of  the  fourth  coil  of  this  machine  is  utterly  unlike  thai 
which  is  obtJuned  from  cither  pole  of  the  galvanic  current.  This  effect 
ha$  long  been  shown  by  the  inventor  of  this  machine,  and  hai  been 
illustrated  by  hira.  We  were  induced  to  question  his  assertions  until 
wc  had  tir^l  made  experiments  of  our  own  with  the  different  coiU  of 
the  machine. 

Thi  Effiii  «f  Bifttrieat  IrrUaticn  compared  witfi  Mahanuai  Irrila- 
titfft  cf  the  Eyt. — It  is  interesting  to  compare  the  reaction  produced 
by  the  gaWanic  and  faradic  currents  on  the  retina  to  the  effects  of 
mechanical  irritation.  Wc  have  found  by  experiment  on  ourselves 
that  rubbing  the  eyes  when  closed,  or  partially  closed,  causes  various 
nnd  oftentimes  beautiful  uppearances.  Very  frequently  a  central  spot 
will  appear,  varying  in  shape  and  color,  and  changing  in  shape  and 
color  during  the  irritation.  .Ml  conceivable  shapes,  and  every  grade 
of  color,  we  have  seen  in  (his  wAy  over  and  over  repeated  ;  sometimes 
a  mere  circle  of  light  shading  off  into  darkness,  and  again  a  definite  ami 
well-formed  object,  brilliant  in  color,  standing  forth  clear  and  beautiful 
against  the  dark  background.  Forms  resembling  a  bouquet  of  Howers, 
or  a  cluster  of  stars,  or  various  shapes  of  crystals,  appear  with  sucl" 
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vmisnt  that  we  love  to  prolong  the  ex))erinwnt.  Simp  e  prcisure  on 
tlKiiitof  ihc  ejffball  wi)t  cause  reaciions  somcwiiat  jinillar  in  kind 
(dmik  less  in  degree)  to  those  iiroduccd  liy  the  faraiUc  currcnL 

T%tw  retct)cin<t,  however,  arc  not  constant;  they  vary  greatly  nith 
tie  individual,  and  with  the  same  individual  at  difTerenI  times,  la 
aier  to  obtain  ^e  most  beauiiriil  appearances,  it  is  necessary  to  first 
hot  ht  a  moment  on  bright  light,  or  to  hare  the  eyes  open  in  the  fuU 
nnlight  It  would  seem  that  the  retina  must  first  become  sensitive, 
bf  nponre  to  strong  light,  before  the  reactions  can  appear  in  their  full 

dCBL 

A(tiM  of  EUetrieitjf  en  the  AuiUory  Nerve  ;\A<iiem  of  the  Paradit 
ftwrt/. — The  faradic  currenr,  when  applied  to  the  ear,  or  in  tho 
Tidniiy  of  the  ear,  causes  a  ringing,  or  humming,  or  rumbling  sound, 
iGcaidbg  to  the  method  of  application  and  the  strength  of  the  cunent 
Tltcte  sounds  arc  due,  in  part,  to  the  susurri  of  the  muscles. 

A^«n  of  the  Calvanie  Current, — To  the  galvanic  current  the  audi- 
lory  rrscts  by  certain  fixed  laws. 

Tntt  nonnal  formula  ts  as  follows  : 

Ki  S  KI,  dialincl  accented  sound. 

)^  U  Kl  >,  sound  disappearing  by  degrees. 

EaO  — ,  no  sensation  of  sound. 

AnS-,  " 

An  D  -,  "  « 

Aa  0  K,l,  weak  and  short  sound,  similar  in  character  to  Ka  S. 

In  the  ^)Ove  formula,  Ka  =  Kathode  (negative  pole}.  An  =  Anode 
tpnitin:  pole),  5  =  dosing  (schlicsung),  O  =  opening  (oeflfnung),  D 
=  <]untion  of  current 

Pf  =  whirling  sound. 

Ki  =  tinging        " 

Z  =  lusung         " 

Hie  icnzatioRs  with  Ka  S  appear  sooner  and  stronftei  than  with 
Ana 

Tltis  foimula,  it  will  be  obser^'ed,  harmonizes  with  the  law  of  elec- 
trotoeos  (seep.  tti),and  PllUgei's  contraction  law— that  "a  nerve  is 
l^vlcttJ  by  the  appear anee  of  caieleelrotonos  and  the  disapfiearanee  of 
tteifAvlowt ;  not,  htmrever,  6y  the  disappearaaee  of  cateleetrotonoi  and 
^  sfpfwramte  af  aneleetrotonvt,     (Sec  p.  ii6). 

Ahhoogh  the  character  of  sound*  varies  with  the  strength  and  contin* 
DUCt  of  the  current  and  with  the  individual,  yet  in  the  healthy  ear  the 
t^t*r  ffteit  never  vary. 
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There  is  nrptr  any  sensafiffn  of  tound  with  the  ehsing  fff  the  enoit 
(An  S),  except  in  pathological  condirions. 

Thc^rt'rtr  effect  is  therefore  the  leading  effect,  and  flic  direeiiffn  of 
the  current  through  the  auditor}'  nerve  appears  to  have  no  denaonitRU 
ble  iDflueiice. 

The  use  of  the  rheostat  and  the  changes  in  the  reactions  that  are 
made  by  intcn>osing  the  various  grades  of  resistances  in  the  circuit  are 
represented  in  llie  following  experiments  of  Brenner  :  • 

The  experiment  was  performed  on  a  health/ ear  that  had  been  cured 
a  short  time  before  of  a  catarrh  of  the  middle  car.  The  number  of 
elements  is  in  Roman,  the  number  of  reststaniccs  in  Arabic, 


XX  lo-So  gave  no  reaction. 
XX  90-120  KaS — BuiJiing  of  flies 
very  short 

KaD 

KaO 

AnS  

AnD. 

AnO  

XX  i3o>t7o  KaS— Stronger  bust- 
ing. 
Ka  D — Same. 

KaO 

AnS  

AnD 

AnO  

XX  180-250  Ka  S— Distant  niiu- 
bUag  of  wag- 
ons. 
Ka  D— Sam«. 

KaO 

AnS  

AnD 

AnO — Buzzing  of 
flies. 

Erb  \  gives  the  following  result  of 


XX  360-400  Ka  S — Rumbling    ol 
cannon. 

Ka  D— Same  > 

KaO 

AnS  

AnD 

An  O — Rumbling   ot 
wagons. 
XX4to-55oKaS — Slrikingofme* 
talltc  plate. 

KaD— Same  > 

KaO 

AnS  

An  D  . 

An  O — Rumbling. 
XX  560-    Ka  S— Shari>  ring  Itke 
a  silver  table 
bell. 

KaD— Same  > 

KaO 

AnS  

AnD 

AnO— Weaker    and 
shorter  ring 

iag. 
experiments  on  himselTi 


•  Op.  cit.,  BMd  i,  p.  105. 

\  ArtMv  Ophtkainutesy  and  Otottf. 


Vol  I,  No.  t,  p.  at& 
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10  e  Ka  S  K]  — 
KaDKl> 

KiO 

AnS  

AnD 
An  OKI 


S  &nd  6  £1  Ka  S  K] 
KaD  — 
KaO  — 
A0S  — 
AnD  — 
AnO  — 


On  jnoiher  palient,*  50  yeare  of  age,  he  obtained  the  follcnring  n* 
■CKuwiih  accompanying  syropionis  of  peun  and  facial  contortions  : 

8  EI  Ka  S — Clear  whistling,  uinging  pain  and  facial  cootortioDS. 
Ka  I> — Gradually  disappeared. 
Ka  O — Ho  KOMtion. 
An  S — ^Violent  pain. 
An  D — Pain  remains. 

An  O — Short  and  weak  whistling ;  slight  ^icial  convulstons  wiiii 
10  £i ;  the  saine  formula  gave  still  loudet  scnsatioas 
of  sound,  but  the  accompanying  pain  wu  very  severe. 


I 


Brand  f  ^v«s  the  foUowiog  reaction  in  a  healthy  man  : 

Sami  puicnt  ticaloJ  bjr  >  ilronEcr  cumni. 

Ka  S — Sbarp  ringing. 
KaD—    " 

KaO 

AS      


El  S— Rumbling  of  cannon. 
lUD—        ••  " 

£.0 

AS    

AD    

AO— Rumbling  of  wagons. 


AD     [ing. 

AO— Weaker  and  thoner  ring- 


The  nriations  of  the  tone  with  the  diiference  of  the  current  are  rep- 
•'snited  in  the  following  experiment  of  Brenner :  J 

WiikdNCuhodedoua.  With  Anodt  i>t>ciuii|.    {AafXt 

XX    10  Ka  S  K.  XX    30  A  O  K. 

ao  Ka  S  K.  40  A  O  K, 

JO  Ka  S  K.  50  A  O  K. 

40  Ka  S  K'.  60  A  O  K. 

50  Ka  S  K'.  70  A  O  K. 

60  Ka  S  K'.  80  A  O  K'. 

70  Ka  S  K".  90  A  O  K'. 

80  Ka  S  K".  100  A  K'. 

^t  Uta^ioni  pradiutd  direetty  and  net  by  R^tx  Anion. — We 


■»«.dt,p.3Sa 


t  Opi  dL,  Bud  L»  p.  to6. 


t  Loc  cil.,  pi.  I  Mk 
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iboroug^ily  agree  with  Bieiincr  and  Eib  that  these  reactions  of  the  nudi- 
lory  nerve  aie  obtained  by  the  ({irect  action  of  the  current  on  the  ucrve, 
and  not  by  refltx  attinn  through  the  trigcmious.  This  view  is  proved 
by  the  general  fact  of  the  condiictiblUty  of  the  tissues  of  the  brun  (see 
chapter  on  that  Gubject),  by  the  fact  tliat  even  when  the  trigeminus  is 
paralyzed  the  reaction  may  yet  occur,*  and  by  the  fact  that  when  llie 
eU-clrud^  ia  placed  iu  a  cuudilion  favorabLe  for  the  entrance  of  ihe 
current  into  the  car,  the  rcAction  is  more  decided  than  when  the  elec- 
trode is  placed  in  a  condition  favorable  for  the  exdlement  of  the  irige- 
Qiimii,  but  unfavorable  for  the  direct  entrance  of  the  ciurent,  as  has 
been  conclusively  shown  by  Erbf  and  by  oursclvcs.J  Wc  have  removed 
the  pole  from  the  tragus  to  the  malar  bent  and  the  cheek,  betk  of  tvhUh 
Pointi  art  highly  favorable  for  Ihe  excitation  cf  the  trigeminus,  and 
have  found  thai  with  removal  the  reaction  diminiihfd  or  Jisapfeared. 

In  order  to  obtain  that  normal  formula,  the  following  conditions  are 
necessary  : — 

1.  Convenient  gahanie  apfaraius. 

A  very  powerful  g-dhanic  battery  is  not  needed.  The  range  of  clc- 
menU  to  which  the  auditor)'  nerve  sensibly  reacts  is  between  2  (o  50.  In 
some  cases  titiile  strong  cuncnts  are  necessary.  I'he  galvanic  batteries 
and  electrodes  described  in  this  work  are  adapted  for  these  investiga- 
tions. There  should  be  a  current  reverter ;  and  a  rheostat,  though  oM 
exactly  indispeniable,  is  yet  very  conveuicnL 

2.  A  right  method  of  application,  and  practice  in  using  it. 
On  the  whole,  the  best  method  of  application  lo  produce  these  reac- 
jn5  is  the  external  nrrangciucnt,  in  which  one  pole  i»  firmly  pressed 

^^©n  the  tragus  (the  car  external  auditory  canal  having  been  previously 
filled  with  wami  salt  water),  while  the  other  is  held  in  or  fastened  on 
the  hand  on  the  opposite  side.  Any  convenient  electrodes  maybe 
used  for  these  purposes.  So  long  as  the  pole  whose  specific  effect  we 
desire  to  produce  is  on  the  right  place  in  the  ear  or  on  the  tragus,  the 
position  of  Ihe  other  electrode  is  not  absolutely  essential,  provided  it 
is  somewhere  on  the  opposite  side,  so  as  to  allow  the  current  to  pass 
through  ihe  auditory  nerve.  It  is  difficult  or  impossible  to  gel  the 
reaction  while  the  pole  ii  on  the  mastoid  process  of  die  same  side.    It 

*  Vide  Moos'  nw,  tbove  qaated  in  Archiv  Opblh.  nnd  OtoL,  vol.  L,  PTa  3,  {II 

t  Archlv Opiith.  will  OloL,  vt>l.  L,  Ma  i.,  p.  t5t  eeieq.  , 

t  Fitr  A  detxiled  dUcuaaon  of  this  uibject,  h«  Brenner*!  worh,  Bssd  \.,  I  Abth  « 
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hvbetBihown  that  when  botb  jxilcsftie  placed  in  the  auditory  cjinoJ, 
bjr  tneusof  a  doable  clectrodi!,  tlie  auditory  nerve  leacta  to  llie  ttearet 
pole. 

A  Kunbtr  of  tKltUigciU  and  fraciiied  ptUienis  with  both  hcaUhy  and 
itsmd  eart. 

Tilt  nlvantages  of  intelligence  on  ihc  pait  of  a  patient  are  obvious  j 
[UM  IS  ui  invcsligatiDg  clcctro^musculii  scasibility,  it  is  ncccssaiy  tii 
defend  eotirelf  on  the  siatemciits  of  the  patient  for  our  infonnaiioo. 
Eres  ibe  strong-mtadcd  and  intelligent  arc  sometimes  so  distressed  by 
be  fitin  produced  tiy  the  aji[>tications,  or  so  dUtracled  by  tbe  seosa- 
liontof  dissiness,  and  tlie  tontracticnt  of  tkr  ftuia!  muiclti.  that  they 
<tf  uable  lo  rightly  interpret  their  subjective  sensations  in  the  ear. 
It  ii  »««6saT>'  that  the  experiments  should  be  made  on  a  number  of 
(Biienia,  to  order  to  obtain  the  variety  of  reactiuns  above  described. 

Itb  best  also  to  make  the  first  experimcnl  on  |>alient»  who  have 
Queued  cars,  for  it  is  as  true  of  the  auditory  as  of  the  nasal  passages 
^they  sonietimet  become  Ies»  sensitive  ivhen  diseased-  This  is  to 
tcuplained  partly  by  the  manipuIaiion&  and  treatment  to  whicl)  such 
yasioM  become  accustomed,  and  partly  by  the  fact  that  the  morbid 
proctas  itself  produces  callousness  uf  the  parts. 

the  operator  should  proceed  calrnly  and  with  sclf-cotnmand.  After 
te  pilieni  is  is  position,  with  his  he.td  inclined  on  the  back  of  the 
ckiir  or  lounge,  and  one  of  the  electrodes  fastened  to  or  held  in  the 
^m1  0]>posite  the  car  to  be  experimented  on,  a  little  warm  salt  water 
ibodd  be  dropped  in  (wluch  can  be  very  conveniently  done  by  fiquee^- 
Rlfche  small  quantity  necessary  to  fill  the  external  auditory  canal  from 
>  sun  sponge  or  from  a  teaspoon  or  funnel-shaped  ^lass  *')  and  the 
otJMr  electrode  lirmly  pressed  on  the  tragus,  ll  is  well  to  begin  with 
samll  number  of  elements,  and  gradually  increase  until  a  reaction  is 
vteiDcd.  The  reaction  will  usually  appear  when  the  cunent  is  strong 
noB^  to  produce  coi]tiactions  of  the  facial  muscles.  The  patient 
i^onkl  all  tlic  time  be  continually  and  rtptaitdly  questioned  in  regard 
lo  the  sensation^  ex)>enenced,  especially  if  he  is  un.iccti-itnmed  to  the 
beUBKW,  far  at  first  he  may  be  so  distracted  i^  the  flashes  of  light 
"/*rt  Ihr  ryes,  the  eontrae/ions  of  the  facia]  museles,  the  nausea,  tht 
^'blUe  taste,  and  tht  noiit  of  lh«  tvaier  in  the  car,  and  especially  by 
^fci»,  that  he  may  be  unable  at  first  to  distinguish  the  true  character 
of  die  reaction. 


*  Itif  well  to  place  a  lo<rcl  about  the  neck.  juiC   ta  when  trruigiDg  ibc  car,  W 
■■liiroUwetdBS  ihecollir  or  ucher  ciutbiD);  of  Lbepaticul. 
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If  the  batteTy  is  provided  with  a  eommuta/or,  for  Increasing  and 
(ttiniDi«htiig  tlie  iiuinbec  of  eleinenis  brought  into  requisition,  a  current 
Ttverstr  for  changing  the  direction  of  the  ctiiicnt  without  removing  the 
poles,  aiid  a  rkecilat  for  mtrctiuiias  rtsiilances  into  the  circuit,  the 
labor  of  the  opcTator  will  be  materially  lightened ;  lut  tueh  applianen 
are  not  indispensablt. 

The  operator  should  remember  that  the  reactions  arc  modified  by  the 
experiment  itself,  (a.)  JCa.S  is  moat  effectual  after  An-S.  Therefore 
the  use  of  vottau  alUrnalives  is  of  service. 

[b.)  The  excitability  of  the  nerve  is  increased  by  long  closare  of  cativ 
ode  (Ka.S.>. 

(f.)  The  excitement  of  An.O.  increases  wiih  the  strength  of  the  ciu- 
ret»l  and  the  length  of  closure. 

It  should  be  rciiieiiibercd  also  that  Ka.S.  is  stronger  and  quicker 
than  An.O: 

Judging  from  our  own  researches  in  this  department  these  three  lead- 
ing statements  of  Brenner — that  the  auditory  nerve  reacts  to  ihe  »earctt 
electrode  in  a  regular  manner,  that  in  health  >^oiin(l5  of  some  kind  are 
produced  at  the  c1o.<iing  and  in  the  duration  of  the  cathode,  and  that  in 
pathological  cases  a  part  of  the  normal  formula  is  more  or  le:ts  changed 
— are  capable  of  stilhcicnt  and  easy  demonstration  to  those  who  are 
thoroughly  rnmiliar  with  electro-therapeutical  experimenlalion. 

On  the  other  hand,  some  of  the  special  features  of  Urennct's  sysieni 
offer  dlflirullicH  in  the  way  of  their  successful  and  niiiforni  dcn>onstra- 
tion  that  can  only  be  overcome  by  careful  practice  in  t)iis  special  de- 
partment. To  catch  the  sounds  which  in  health  are  heard  at  the  open- 
ing of  the  anode  ;  to  distinguish  between  the  noise  caused  by  the  agita- 
tion of  the  water  in  the  car,  and  the  subjective  sounds  [hat  are  so  fre- 
quently the  symploraj  of  disease  of  the  auditory  apparatus  and  the  genu- 
ine rMction  of  die  auditory  nerve;  to  obtain  the  cempitU  nortnal 
formula  in  health,  and  to  satisfactorily  discriminate  between  the  various 
abnornial  reactions  of  disease — the  first  attempt  to  fully  corroborate  all 
the  assertions  in  these  particulars  will  usually  result  in  complete  or  par- 
tial failure,  especially  to  those  who  are  unfamiliar  with  the'  use  of  gal- 
vanic  a|)paratijs. 

Degrees  of  Irriit^ility. — Brenner  distinguishes  three  different  de- 
grees of  iiritabilicy  of  the  auditory  nerve,  according  to  the  number  of 
elements  that  it  takes  to  excite  tlie  reaction.  Tlic  degrees  of  irritability 
may  be  changed  during  the  sitting  by  the  effect  of  the  current  on  the 
nerve,  and  especially  by  the  voltaic  alternatives. 

Thus,  if  at  the  beginning  of  the  sitting  the  nerve  reacted  to  i6  tie 
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fixnts,  but  li>  no  number  less  than  that,  these  i6  elements  would  rcpre- 
sew  *(  primary  irritabiiUy  of  lh»t  ncivc. 

If  bj  vuioits  alieiTiaiiuns  of  itic  current  the  nerve  is  brought  into  a 
ctiadition  that  it  reacts  to  12  elemeuls  ^M  i3  elements  represent  the 
uitxdary  irritabUity  of  that  nerve. 

If,  by  itill  farther  excilalion,  tlie  nerve  is  made  to  react  to  10  cle- 
nents,  these  10  elements  reiirescnt  the  tertiary  txeitabitify  of  that  nerve. 
Inopixisiiion  to  the  abuve  conclusions  Or.  Wreden,  of  St.  Peters- 
bug,  humane  a  number  of  experiments  which  seem  to  hifnio  establish 
■laillie  lounds  heard  during  galvanisation  of  the  car  arc  due  not  to 
tfie  rcKlion  of  the  auditory  nerve,  but  to  the  contraction  of  thi  smaJt 
nscits  ef  the  miiiiHe  tar.  In  his  exjieriments  he  electriied  the  Eusta- 
tfaan  tube,  through  the  catheter,  and  also  the  middle  car,  by  means  of 
Mil],  delicate,  and  finely  graduated  sounds  insulated  to  their  points. 
He  believes  that  by  this  method  he  causes  contraction  of  the  tensor 
fytfeni  and  of  the  ttafeJhis,  through  irritation  of  the  fifth  and  seventh 
verm.* 

Wrcden  asserts  that  during  electrization  by  these  methods  the  mem< 
bua  lympani  is  retracted,  and  bclick-es  that  this  retraction  is  caused 
l^the  contraction  of  the  raiisclet.  This,  however,  h.u  been  denied  by 
PootteiL  To  settle  this  question,  LOwcnbcrg  devised  a  manometer, 
■tidi  consists  in  a  bit  of  cork  or  rubber  fitted  into  the  cxieriul  iiicalua 
tetmrticallr,  and  receiving  hennetically  a  capillary  glass  tube  which 
tOQUins  a  drop  of  colored  litjuid  The  external  meatus  i-i  filled  with 
■BKr.  which  is  connected  with  one  of  tlie  poles  of  a  fenidic  machine, 
■liilc  the  other  is  applicti  to  the  skin  by  a  sponge  or  through  the  Eiisca.- 
dnu  lube.  When  the  membraiia  tyminni  is  retracted  by  the  action 
of  tie  current,  the  drop  of  colored  water  indicates  this  retraction  by 
^ng,  when  it  is  pushed  outward,  by  rising. 

•Uinitting  to  the  full  all  that  has  Irecn  claimed  by  Wrcden  and  Loir- 
*rib«^,  we  do  not  sec  that  it  proves  that  the  supposed  complex  teac- 
teni  of  the  auditory  nerve  to  electricity  arc  nothing  more  than  muscu- 
Iv  contraciionji.  Admitting  that  in  some  cases  where  the  membrana 
^yot>ui  is  gone,  the  reactions  are  not  obtained,  still  the  followlug  con- 
«imtioiis  arc,  to  our  mind,  convincing  : 

•■  The  reactions  of  the  galvanic  current,  when  applied  to  the  car,  are 
"^oeotly  similar  to  some  of  the  sounds  of  tinnitus  aurium.  They  are 
•wtetiincs  so  much  alike  that  they  cannot  be  distinguished. 


A tJUQJ of  ttuisoLjcct  b  ptcscntod  in  Dr.  Koon'*  work  «a  DUtata  «/t3U 
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>  The  diftercntul  |iolai  ciTccts  of  the  galvanic  c  irrenE  on  ihe  ear 
wnich  arc  very  tasy  of  tiemonstralion,  cannot  be  explained  by  any 
iheory  of  imisctilAr  contraction. 

3.  Sonte  of  the  reaciioos  are  (iroduccd  by  ihc  steady  action  of  the 
galvanic  airrent,  without  any  uitcrmpiion,  and  u-ith  a  suenglh  cot  sutii* 
cient  to  produce  nniscular  contraction ;  while  it  is  true  that  certain 
reactions  in  »onie  cases  requittf  strong  and  iDtcrrupted  currents,  it  is  not 
tni«  of  all  of  diem. 

4.  A  reaction  of  the  auditory  nerve  simitar  to  some  forms  of  tinnitus 
can  be  obt^ncd  in  some  scniiitive  cases,  not  only  by  galvaniutlion  of 
the  car.  but  of  the  other  parts  uf  the  heada  and  even  the  trunk. 

We  have  had  a  patient  who  complained  every  time  we  galvanized 
the  s|)ine  that  buzzing,  hissing  >>oiinds  were  excited  in  his  ear.  Simi- 
lar sounds  arc  produced  by  galvanizanou  of  tlic  car.  The  effect  in 
this  case  was  probably  rcficx. 

All  these  considerations  convince  us  that  the  variety  of  soutxls  pio- 
duced  by  galvanization  of  the  ear  is  due  to  the  excitation  of  the  au- 
ditory nerve,  and  that  this  cxciialion  may  be  both  direct  and  rcAex- 
y^a  arc  fully  avorc,  howevvr,  that  for  the  present  thid  fact  has  a  greater 
interest  for  the  electro-physiologist  than  for  the  electro- Iherapeutidt 

OI/a^li>ry  Xerve. — We  have  observed  in  frequent  experimetiiing  on 
ourselves  that  the  negative  pole  of  s  strong  galvanic  current  applied  to 
the  SchneideriaiiDietnbrane  caused,  in  certain  sensitive  localities,  an  odor 
much  resembling  suli>htirett«d  hydrogen.  The  odor  observed  in  the  oeigb- 
borhood  of  d(M:kK  will  perhaps  suggest  the  peculiar  character  of  t})i&  re- 
action more  Oian  any  formal  description.  This  reaction  is  obtained 
when  a  powerful  current  is  used.  It  is  obtained  at  the  opening  of 
circuit,  while  ihe  circuit  is  closed  and  for  some  little  time  after  the  circuit 
is  opened.  H'c  have  found  that  this  peculiai  reaction  varies  much  with 
the  indivLdual.  and  with  the  some  individual  at  difTeient  liuieiL  A  sen- 
advc,  or  even  an  ulcerated  condition  of  Ibc  mucous  membrane  would 
seem  to  form  iL  Although  we  arc  frcqucnlly  treating  cases  of  rhinitis 
(nasal  catanh)  by  internal  galvaniiatton  with  metallic  electrodes,  y^t  our 
patients  never  speak  of  this  peculiar  odor.  The  mucous  membrane 
of  the  nasal  iiassages  is  very  sensitive,  and  in  ordinary  therapeutical 
applications  only  gentle  currents  will  be  borne,  whereas  ttiis  reaction  ol 
tlvc  olfactory  nerves  demands  powerful  and  painful  currents. 

The  differential  reaction  of  the  positive  and  the  negative  pole  o(  the 
ascending  and  descending  currents  that  were  long  ago  claimed  by  Rit- 
tcr,ive  have  not  bc<n  able  to  confirm.  The  phenomenon  of  sneeting,  or 
a  disposidon  to  sneeze,  of  which  Ritler  spoke,  is  due,  not  to  any  rcac 
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tion  of  the  oUactoiy  n«rve,  bal  to  the  mechanicaJ  irritation  of  the  sen 
tatyvtPfti  by  the  electrode.  Sneezing,  as  all  aunsts  know,  is  called 
fonh  by  a  single  introduction  of  the  Eiwiachian  catheter,  and  we  observe 
it  oomlmualty  in  introducing  the  nasal  electrode.  It  is  obticrvcd  mmi, 
iKHMWf,  jutt  as  the  electrode  is  being  inserted  ;  and  when  the  cuiretit  if 
nianiii^  the  symptom  does  not  usually  annoy  us.  Tlieacuon  of  a  gentle 
cnncDton  tiieticnKory  nerves  of  the  na«al  passages  seems  rather  to  have 
a  Hiklrve  effect,  and  in  a  measure  counteracts  the  tendency  to  sneeze 
tliftt  IS  excited  by  the  mechanical  initation  of  the  electrode. 

Schfinbein  suggests  thai  the  peculiar  smell  experienced  from  the  pas- 
BjC  of  d»e  electric  curreDt  through  the  olfactory  ncive  is  caused  by 
oDMie  that  is  generated. 

This  peculiar  odor,  observed  tn  powerful  galvaniuition  of  the  nasal 
panige^  t>  utH)oestw>nably  due  to  the  reaction  of  the  nerve  to  the  elcc< 
bid]  sdmulus,  and  corn;si>onds  to  the  effects  produced  by  the  aarne 
lent  oa  the  oervcs  of  seeing,  hearing,  and  lasting. 

Rinklnuc  electricity,  electro-iuagntftism,  ina^neio-eieccricity,  are 
niibie,  in  any  strength  that  can  be  endured  by  a  person  in  health,  to 
otitctbe  peculiar  reaction  of  the  olfactory  nerve. 

Afimi  vf  EUdrieiiy  en  the  Gustatory  Nerve — Aetu>n  of  (he  Galvanic 
f^rmt. — in  173+1  long  before  ihe  discovery  of  galvanism,  it  was 
Mien)  by  M.  Sutzer  ttiat  lead  and  silver,  when  connected  nnd  then 
kra^t  in  contact  with  the  tongite,  gave  rise  to  a  peculiar  taste  similar 
•0  dut  produced  by  vitriol  of  iron.  If  we  apply  a  piece  of  r.inc  to  the 
•ppw,  and  one  of  silver  to  the  lower  part  of  the  tongiie,  a  powerful  acid 
bsltwil)  be  experienced  luider  the  line  pLite,  and  a  slight  alkaline 
t*it<  under  the  Mlver  plate.  These  sensation!i  are  perceived  as  long 
1* Ihe  drciiil  is  closed;  but  if  the  pUtc  01  the  longuc  be  warmer  01 
*oU«f  than  natural,  or  very  much  benumbed  by  acids  or  other  irritating 
"^Htaaees,  very  tittle,  if  any,  sensation  is  produced.  If  the  tension  ol 
iMQnieDt  be  much  increased,  by  using  several  pairs,  the  tongue  be< 
tC(tK{  convulsed  and  a  flash  of  light  is  perceived.  When  neither  of  the 
cl<(tr«jes  touches  the  tongue,  a  mcCallic  instead  of  an  acid  or  alkaline 
■•"<:  ii  produced. 

The  peculiar  reaction  of  the  gustatory  nerve  to  the  current  is  gen- 
"^''y  described  by  those  on  whom  we  have  experimented  as  "  cop- 
l'*T,"or  "sour,"  or  "metaUic,"  or  "bitter."  Sour  or  coppery  are,  we 
"^Vvt,  the  designations  most  frequently  employed  by  those  persons 
*"*  experience  the  sensation  for  the  first  time,  and  who  have  no 
'"eoiiej  in  the  matter  to  prove  or  disprove,  and  who  therefore  arc 
^''jto  jive  their  real  impressions.     If  we  ask  them  whether  they  have 
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a  lastc  in  ihe  mouth  while  tlie  current  is  passing,  they  usually  replytbal 
the  tasic  is  sour  or  "coppery,"  and  »onicuine»  they  may  call  it  "billc/.*' 
If  we  asltthcTTi  whether  the  taste  is  "ractAllic,"  they  usually  reply  in  the 
affirniativc.  Our  observations  on  tliis  subject  have  been  very  numei- 
0U8.  and  they  have  been  made  with  both  currents.  It  is  not  ncccsftary 
to  send  the  galvanic  current  through  the  tongue  or  through  the  chorda 
tympani  nerve,  or  through  the  face  even  ;  for  galvanization  of  the  necle 
in  the  anterior  and  pusteiior  regions  and  of  the  heo.ii  in  almost  any 
dtrecticnit  and  of  the  spine — the  lower  as  well  as  the  upper  region — wiU 
be  felt  in  the  gustatory  nerve. 

Tliid  metallic  taste  is  felt  almost  as  soon  as  the  galvanic  current  is 
closed,  giowi  stronger  while  the  current  runs  up  to  a  certain  point,  and  is 
sometimes  felt  for  several  minutes  after  the  electrodes  arc  removed. 
In  some  tempcnunents  on  which  we  have  experimented,  the  metallic 
tasic  remains  on  the  tongue  for  several  hours,  and  even  all  day,  and 
longer. 

In  susceptible  temperaments  the  faradic  current  produces  in  a  kss 
decree  this  ntctallic  taste,  and  that,  too,  not  only  when  applied  to  the 
tongue,  but  also  the  head,  neck,  and  spine.  In  the  operationi  of  cen- 
tral galvaniiation  tliis  reaction  of  the  gustatory  nerve  becomes  of  con- 
siderable value  in  showing  us  that  the  current  is  passing  as  we  wish  it, 
and  that  the  patient  is  receiving  all  that  is  well  for  him.  The  gustatory 
reaction  thus  answers  the  purpose  of  a  gaJvanonicter,  showing  that  the 
current  is  passing,  and  to  a  certain  degree  regulating  the  dote. 

There  is  little  doubt  that  this  metallic  taste,  caused  by  electrization, 
IS  due  to  a  peculiar  excitation  of  tlie  properties  of  the  gustatory  nerves 
by  the  stimulus  of  the  current. 

The  theory  that  it  might  be  of  an  electrolytic  character,  and  therefore 
explained  by  the  products  of  decomposition  at  Ihe  polt'^ — acid  at  the 
positive,  and  alkalies  at  the  negative — RosenLial,  by  a  vahcty  of  cs- 
periments,  has  shown  to  be  untenable. 


CHAPTEP    VII. 

iCnON   OF   BLECTRtCnV  ON   MOTOR   AMD  SKttSOKX   KCKTBS  AND 
VOLUNTARY   MUSCLES.  ' 


Inilaiility  of  furves  and  muselet  is  that  propertj  by  virtue  of  which 
i^J  (tm^tut  the  natural  stimulus  «f  tht  hody^  or  exteratU  imprtssiotu, 
IT  ftsfmi  tfi  artificial  stimulation, 

XcfTB  and  muscles  are  called  irritable  so  long  as  they  retain  this 
prapaty.  Irritabilitj  of  the  nerves  is  a  propcrl;  inhtreni  in  them. 
Ka  other  tissue  except  nerve  tissue  possesses  this  ijropcrty. 

Dsring  life  nerves  and  muscles  minifcst  thcii  irritability  by  fulfilling 
iO  the  natural  functions  (hat  belong  to  Ihetn ;  it  is  this  property  tJi3t 
nables  them  to  conduct  that  mysterious  vital  agent,  which,  in  lieu  of 
Wnite  kt»ovr ledge,  we  are  obligud  to  call  nert't  Jvrce.  This  nerve 
btt,  wiiich  is  peculiar  to  living  beings,  may  possibly  be  correlative  to 
tile  Olher  forces  of  nature  —  light,  heat,  electricity,  magnetism,  and 
inniatioi)— but  the  theory  that  it  la  identical  with  electricity  is,  as  will  be 
itto,  untenable. 

irritttiility,  hew  hnx  Relttined  after  Death. — The  irritability  of  nerves 
md  muscles  begins  to  diminish  after  death,  and  sooner  or  later  di$ap- 
POrs  It  disa[)pears  much  sooner  in  wiiini' blooded  than  in  cold> 
'Joodcd  animals. 

In  wann-blooded  animals,  as  the  rabbit  and  the  dog,  the  musctiloi 
ciinent  may  disappear  in  half  or  three-ijuarters  of  an  hour.  In  ih« 
'oibofa  frog  that  has  been  properly  protected  and  under  a  cool  tern- 
Poiturc,  it  may  remain  for  two,  three,  or  even  four  weeks.  It  is  on 
•QfiiM  of  this  persistence  of  irritability  in  frogs  that  they  are  so  frc- 
^'Oilly  chosen  in  electro-physiological  experiments.  Irritability  alio 
^*oa  with  the  temperature.  It  lasts  longer  La  cold  than  in  waim 
"^Klicr,  and  under  extreme  lirat  it  remains  but  a  shon  time. 

"nte  local  application  of  poisons  and  powerful  chemical  substances, 
**  ectract  of  opium,  acetates  of  strychnine,  morphine,  crcasote,  nitrate 
"'lilnrr,  mineral  acids,  rapidly  destroys  the  irritability. 
Bev)  Muscular  Coniraetions  art  Produced. — There  are,  then,  two 
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ways  by  which  the  muscles  can  be  made  to  contract  tinder  electncity : 
(i)  by  acting  on  the  motor  nerves,  and  (i)  by  acting  on  the  muscles 
thcinBelvcs.  There  is,  however,  this  interesting  and  iniporlint  differ- 
ence in  the  elTcct  or  electrizing  the  motor  nerves  and  Ihe  muscles,  that 
when  the  foniicr  aic  clcclrized  alt  the  muscles  supplied  by  them  con- 
tract, and  when  the  muscles  arc  elccimed,  only  that  muscle  to  which 
the  electrodes  are  applied,  or  that  part  of  the  miiscle  between  the 
electrodes,  will  contract  When  direct  applications  to  the  muscle  are 
made,  the  best  contractions  are  proihiccd  by  putting  one  electrode  at 
each  end.  The  muscular  contractions  produced  by  directly  fara- 
dizing  the  muscle  are  due  to  the  excitation  of  the  musele,  and  also  of  _ 
the  intra-rauscular  nerve-fibres.  The  most  powerful  muscular  contrac-  ■ 
tions  arc  produced  by  placing  one  dcctrndc  on  the  mnscic,  and  Ihe 
other  at  the  puint  where  the  luotor  nerve  that  supplies  it  is  most  super- 
ficial. 

Di^erfnttAl  Attian  of  Pontivt  anri  Negathv  Pott  in  Producing  Oa- 
tractions. — Vot  only  is  there  a  difference  in  the  degree  in  the  opening 
and  closing  contractions  of  Ihe  faradic  current,  but  there  is  also  a  dif- 
ference in  the  action  of  the  pol««  in  producing  contractions.  When  Ihe 
Interraptions  are  rapid,  as  in  the  majority  of  machines,  the  muscle  does 
not  have  time  to  go  through  all  the  process  of  lenglhening  and  shonen- 
ing  with  each  movement  of  the  current  to  and  fro,  and  consequently 
it  is  kept  in  the  state  of  tonic  contraction  above  described.  If,  now, 
one  poJe  be  placed  on  some  indifferent  point,  while  the  other  pole 
is  placed  over  the  nerve  to  be  acted  on,  it  will  be  found  that  the  ntga- 
Hpc  pole  produces  stronger  contractions  than  the  positive. 

This  experiment  is  ea-iily  made,  and  it  is  not  diOicult  to  demonstrate  on 
one's  self  that  this  stronger  action  of  the  negative  pole  in  producing  mos- 
colar  contraction  is  entirely  independent  of  the  direction  of  the  current 
— is,  in  short,  a  polar  effect  Wc  have  already  seen  that  on  sensory 
nerves  the  negative  pole  is  more  ])owerfulIy  fell  than  the  positive, 

SimfU  Flttciualion  in  Strength  of  Current  tvJUitnl  W  Produte  Ow- 
trattioK. — In  order  to  produce  muscular  contractions,  it  is  not  necessary 
that  thecurrent  should  be  opened  or  closed.  A  nti^i/cra/f  variation  in  the 
strength  of  the  current — such  as  is  obtained  by  adding  one  or  more 
cells,  or  by  uniting  another  and  independent  current  in  the  circuit,  or 
by  taking  off  some  portion  of  the  current  from  the  circuit— will  cause 
muscular  contractions.  The  contractions  produced  in  this  way  arc, 
however,  less  vigorous  than  those  produced  in  closing  and  opening  the 
circuit  It  is  to  be  observed,  also,  that  the  vigor  of  the  contractions  is 
proportioned  to  the  suddenntss  of  the  clo^ng  or  opening  the  drcuiL 
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Tltii  point  is  frequently  forced  upon  our  observation  in  the  treatment  of 
ftaifm.  If  the  elcctrod«s  are  anu«d  with  large  spf»iges,  and  ore 
rioirijr  spplicd  over  tht*  muscle,  wiih  gradually  increasing  pressure, 
fontly  any  contraction,  or  at  least  only  a  feeble  one,  is  produced ; 
toifthe  intemiption  be  made  in  the  metallic  part  of  the  circuit — in 
iit  electiode  by  an  interrupter,  or  in  the  battery — the  contraction  with 
the  same  current  will  t»e  very  energetic 

Bj  rcfciTing  to  Elcciro-Physioi  (p.  55),  it  will  be  seen  that  the  law  of 
BUicular  contraction  uniler  electrization  follows  the  tan's  of  current- 
Uaetion.  Both  contraction  and  induction  occur  when  a  change  is 
■uJt  in  the  strength  of  the  current  by  closing,  opening,  increasing^ 
01  &ntni  thing. 

iluicvMr  Cffit/ra^fions  mtrre  Vigfraus  when  a  gre^  length  of  tht 
.Vm-f  it  Galvanited. — The  muscular  contraction  caused  by  ga/vaniM- 
Hm  K  greater  when  a  large  than  when  a  small  extent  of  the  ocrve  ia 
iatliidcd  between  tJie  electrodes.  It  is  not  a  difficult  matter  to  demon- 
Kitte  Has  feet.  The  expcrinicnl  caij  be  made  on  nerves  of  rabbits. 
•Jogs,  frogs,  or  other  animals. 

•Vtrvfr  fff  Living  Man. — Onr  previous  remarks  have  been  np^ilied  to 
ibettaciKin  of  the  nerves  of  animals  in  a  condition  not  purely  physio> 
topcal.  When  the  galvanic  current  is  applied  to  a  living  and  healthy 
wtor  Dcrvc  in  a  healthy  man,  contraction  takes  place  only  on  closing 
^eimdl.  This  fact  is  constant  with  either  pole  and  any  direction  of 
llKQirTenL  The  negative  pole  applied  lo  the  nerve  prodmccs  stronger 
CHtraction  than  llic  positive.  .^I  the  cfrnini;  of  the  current  there  is  na 
n^aetiffn.  ^Vhen  the  nerve  ia  sepirated  from  the  body,  or  injured,  01 
Msned  in  any  way,  the  phenomena  already  described  appear.  The 
fcsi  lymiitom  of  futigne  is  contraction  both  at  the  opening  nnd  closing 
*<  liic  current.  When  the  nerve  becomes  more  exhausted  the  contrac- 
tion! are  produced  on  closing  and  opening  the  inverse  cuncni ;  and 
*Wn  the  exhaustion  is  still  greater,  contraction  is  obtained  only  on 
SiktDg  the  direct  current. 

■Aiti&n  of  tht  Faradie  CurrenJ. — The  faradic  carrent,  when  rapidly 
lotttnipied,  as  io  most  of  the  laradJc  machines,  and  applied  to  th« 
"Wor  nerve*,  keeps  up  a  tonic  contraction  of  the  muscle  supplied  by 
"lev.    This  contraction  is  nuintaincd  so  long  as  the  cuncnt  runs. 

ir  a  coittrivance  for  malting  sltno  inductions  be  connected  with  the 
™*Sc  machine,  then  the  contraction  of  the  muscles  corresponds  to 
■*  opening  and  closing  of  the  current,  and  the  efening  contracliott  it 
**r«ngrr  than  tht  thring. 

When  the  current  of  the  secondary  wire  is  closed  by  placing  the 
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clcctiodcs  o»  Uic  skin,  the  current  of  die  piiinary  coil  (extra  curreat) 
excrciicf  a  retailing  influence  on  the  eecondiry  current,  and  Ihco  tb« 
closing  contractton  is  rendered  more  gradual  and  gentle  from  nothing 
to  the  tnnxiinum. 

When  the  ciincnt  of  the  sccondaiy  coil  is  opened,  the  current  of  ihe 
priniacj'  coil  (cxtn-current)  does  not  exist  (sec  Elcctro-Phjrsics,  p.  55), 
and  consctjucntly  the  current  of  the  gecondar^'  coil  ts  not  retarded  and 
goes  rapidly  from  its  maximum  to  nothing. 

Differential  Action  cf  Primary  and  Seceitdary  Coils. — Duchcnne  has 
stated  with  a  mea.'iure  of  truth  that  the  current  of  tlie  primAry  coil  (cx- 
Ira-citrrenl)  of  his  apparatus  has  a  mure  powerful  effect  on  the  8en$i< 
bitit/  and  contractility  of  the  organs  beneath  the  skin,  while  the  current 
of  Ihe  secondary  coil  acts  more  powerfully  on  the  retina  and  on  tlie 
skin.     The  piiniary  coil  is  composed  of  thick,  short  wire. 

The  secondary  coil  is  composed  of  long  and  thin  wire  with  many 
windings. 

The  differential  action  of  the  primary  and  secondary  currents  on  the 
skin,  muscles,  and  optic  Dcf\-c  is  due  to  tliese  two  causes  ; 

I.  The  primary  current,  circulating  through  a  short  thick  wire,  has 
lets  tension  than  the  secondary  current  that  circulates  ihrou^  a  long 
thin  wire,  because  tension  is  developed  only  in  the  presence  of  resist- 
ance. Since,  now,  the  akin  offers  greater  resistance  tlian  tiic  muscles, 
the  secondary  current,  by  virtue  of  its  greater  tension,  is  able  to  pene- 
trate it,  and  also  to  penetrate  the  brain  and  alfect  the  optic  nerve. 
But  the  primary  current,  having  leis  tension,  passes  through  the  skin, 
circulating  in  it  but  slightly,  and  goes  to  the  muscles  beneath,  which  are 
good  conductors,  and  on  these  it  spends  its  force.  In  other  words,  a 
current  of  low  tension  selects  the  best  conductors,  avoiding  the  poor 
conductors  so  far  as  is  possible,  while  the  current  of  ht^  tension 
traverses  also  poor  conductors. 

3.  The  primary  current  moves  in  one  direction,  and  haa  a  mild  elec- 
trolytic power,  while  the  secondary  current  moves  10  and  fro  so  rapidl)t 
that  it  cannot  pcrfonn  electrolysis. 

Action  cf  the  Galvanic  Current. — The  interrupted  galvanic  current 
of  moderate  strength,  if  applied  to  a  motor  nerve,  causes  all  the  mus- 
cles supplied  by  that  nerve  to  contraci. 

If  the  cunrent  be  interrupted  slowly,  the  contractions  wilfbe  efonic,'^ 
rapidly  interrupted,  the  contractions  will  be  tunic.  The  violent  contrac- 
tions that  occur  at  the  moment  of  closing  and  opening  the  circuit  of 
an  intense  current  may  be  avoided  if  we  begin  with  an  extremely  mild 
current  and  slowly  and  gradually  increase  its  temion.    By  this  method 
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Riiur  rv  enabled  to  pass  through  his  own  person,  without  experienc- 
ing ti't^^r  the  closing  or  opening  shock,  (he  enonnous  current  g«iM*r- 
Kti  tiODi  X  batlcrj*  of  two  hundred  elements. 

Giiitnff-tfrtu    Contractions. — ^V^le^    very    powerful    ctirrcnts    are 
ijipiiNl  continuously  to  the  nerves,  Ionic  conlractioDS  are  produced  dur 
lag  iJie  whole  time  that  the  circuit  is  closed.     CorlracCions  thus  pio 
Aued  were  called  by  Rcinak  gahanc-tonu  contrarticns.      They  are 
aUtd  plvum-tifnU  contractions  to  flistingHi.sh   ihcm  from  the  cIonU 
1^ eesmoionft  produced  by  ihe  faradic  current.     UTten  the  galvjinic  cur- 
it  applied  continuously  to  th*  surface  of  the  body,  by  means  of 
!'IK)ist  spot>gcs,  ihe  galvano-tonic  cuutractions  increase  in  vigor,  up  to 
iicertiin  point,  the  longer  the  electrodes  arc  kq)l  in  posibon.     This 
|<fiM»omenon  is  explained  mainly  by  the  fact  that  the  skin  becomes  more 
-'flniit  ifi  well  xi  hypencmic  (p.tio)  by  tlic  effect  of  the  current,  and 
ika  becomes  a  better  conductor  for  the  electricity.     With  the  faradic 
Bl   this  increase   of  effect   is  not   so  observable,      Tlic  current 
10  produce  galvano-tonic  contractions  is  quite  powerful  and 
The  strength  of  current  required  will  depend  on  the  position 
Ac  nerve  acted  on,  the  length  of  nerve  included  between  the  dec* 

and  the  individual  experimented  on. 
"^it  Contractions  in  Antaggttitttc  Muscle f. — Rcmak  states  that  when 
||Unaic  currents  of  great  power  are  used,  certain  nervous  tonic  con- 
appear  in  antagonistic  muscleg.     Thus,   for   cxamplf,  when 
(ttciDcdian  nerve  is  subjected  to  the  conlinuous  action  of  a  poweiful 
'  gilntaic  current,  conlraclions  appear  in  the  common  extension  of  the 
u][«  imi,  so  that  the  6ngers  arc  raised.     It  is  probable  that  this  phe- 
is  due  ro  refiex  action. 
Eiutofihe  Winin  of^sing  and  aiding  Contractions  produced  by 
*iiiiy. — ^The  contractions  produced  by  electricity  can  be  materially 
'  ai'ifel  Of  opposed  by  effort  of  Ihe  will  of  the  person  operated  on.     If  a 
person  vhosc  muscles  arc  being  electrized  concentrate  his  mind  on  the 
<"uk1c  Ihm  is  subjected  to  the  tntluence  of  the  current,  and  simiiltane- 
^om^ywith  the  closing  of  the  circuit,  wills  to  contract  the  muscle,  the 
JBontncdon  will  be  more  vigorous  and  complete  than  when  the  elec- 
ihts  not  BO  aided.     The  will  co-opcrales  with  ihc  electricity,  and  the 
ItHOj^nls  reinforce  each  other,  and  thus  accomplish  more  than  would 
[licposiible  for  eiiher  alone.     This  can  be  very  conveniently  demon- 
Lied  on  the  communis  extensor  of  the  foiearm.     In  electro-therapeu- 
ttici  this  co-operation  of  the  force  of  will  and  electricity  becomes  of 
)l  practical  value.     It  has  long  been  known  that  paralytic  palieoti 
(''til  kinds,  even  those  of  a  cerebral  chronic  incurable  character,  can  bt 
]0 
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greatly  benefited  by  slighUy  concentrating  the  mind  sn  the  farts  to  bt 
moveii,  as  the  fingers  or  Ices,  and  resolutely  willing  to  mmie  them. 

In  practice  it  has  been  found  that  such  treatment  is  of  positive  and 
j)eniiaiient  service.  I 

The  cotnbinaiion  of  the  force  of  will  with  electricity  is  very  mudi 
more  clBcacious  than  cither  when  uied  alone.  When  a  muscle  bccomct 
BO  diseased  that  the  will  is  powerless  lo  remove  il,  the  clcctiicily 
may  contract  it  with  ease.  Where  electricity  alone  causes  feeble  or 
imperfect  contraction,  electricity,  co-operating  with  the  will,  may  make 
the  contiaclioii  vigorous  and  complete,  in  order  to  make  experimCQtl 
of  this  kind  fully  successful,  it  is  necessary  that  the  will  and  force  d^ould 
be  concentrated  simultaneously  with  ike  tlosiitg  of  the  circuit;  and 
yet  cx|)cricncc  shows  that  the  effect  of  the  elcclriialion,  if  not  too 
long  continued,  is  to  give  tunc  of  the  muEclc,  so  that  it  responds  more 
readily  to  the  will  for  several  minntcs,  or  even  hours,  alter  being  tab- 
jecled  to  Che  etcctri/.alion.  Tim  is  especially  observed  in  muscles  that 
arc  in  a  condition  of  paresis.  In  all  these  experiments  much  depends 
on  the  organic  energy  and  grit  of  the  patient.  Cor^versety,  it  is  found  f 
that  by  an  elTort  of  will  the  contraction  of  muscles  induced  by  clectri-  ^ 
city  can  be  nithin  a  certain  limit,  successfully  opixtsed.  The  experi- 
ment can  be  made  on  the  coiniuimis  extensor  of  the  forearm  without 
difficulty.  A  feeble  current  will  cause  this  muscle  to  contract  so  as  to 
bring  lip  the  hand  and  fingers  ;  by  an  effort  of  the  will  this  can  be 
resisted  so  that  llie  hand  reinuin!>  on  a  level,  or  nearly  so.  When  very 
strong  currents  arc  used  ihe  wiU  is  completely  overborne)  and  has  no. 
effect  whatever. 

Extent  of  Sliortening  of  Afuscle  during  a  Contraction. — In  the  procMI 
of  conlraclion  muscles  shorten  in  proporiioi^  to  their  length.  The 
greatest  possible  shortening  is  obtained  during  tetanic  or  continuoai 
contraction,  and  not  during  a  momentary  conliaction.  The  maximun 
of  shortening  is  reached,  not  suddenly,  but  gradually,  and  it  does  tuit 
lung  remain  at  the  maximum  even  when  the  eleclniation  is  continued, 
but  begins  to  lengthen  at  first  rapidly  and  then  more  slowly,  _ 

The  greatest  amount  of  shortening  possible  to  a  muscle  is  tkre<-quar-  f 
ters  cr  tu'!' thirds  0/  its  length. 

In  conliaction  the  muscle  becomes  a  little  smaller  in  balk.  The 
cause  of  this  is  not  fully  undcrstoQd.* 

Immediate  Strengtheniag  or  JRestoralive  -BJ'eci  of  Eleetritatum  on 


•  BtnervP)iyji9i»sx  aiul  £lectrO'Tiktr<iffi,ti($. 
Vofk,  1868^  p.  573. 
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Vtbattary  Muscles. — One  very  interesting  effect  of  electrization  on 
volunuiy  muscles  is  to  increase  their  power  of  doing  work.  This  effect, 
which  n  called  by  Hddcnhain  and  Rcmak  rtstarative,  cxa  be  drRX>n> 
stnted  in  various  wa}-}.  The  capacity  of  walking,  in  cues  of  paralysis 
of  the  lower  limbs,  is  sometimes  increased  at  once  after  electrization  ; 
the  patient  steps  across  the  floor  easier  and  more  lirmly  and  raj^dly, 
andean  walk  further;  or  he  can  raise  his  leg  higher  and  with  Ie» 
iltficult]-.  Id  one  case  of  paralysis  of  the  tibialis  atiticus  tnusclc  there 
was  no  response  to  the  will  imlil  a  airrent  of  medium  strength  had 
been  applied,  when  it  contracted  without  much  difficalty.  Dr.  Poore  * 
bund,  on  placing  a  weight  of  17  or.  in  the  hand  of  a  man  holding  his 
Mtool  at  right  angles  with  his  body,  that  in  four  minutes  the  pain  was 
sogmt  that  he  could  sot  go  on  ;  applying  now  a  mild  current  through 
^  Den-es  of  tbe  arm,  the  strength  returned.  Another  man  could  hold 
nit  hb  arm  13^  niiiiuics  when  the  current  was  applied,  but  only  6 
■uwttcs  without  (he  current 

The  dynamometer  is  a  good  tiveans  of  studying  this  subject.  In  one 
OH  t)r,  Poore  fouiMl  that  eight  successive  squeezes  of  the  dynamome- 
ter «ilb  electiization  gave  477  lbs. ;  without  electrization,  388  lbs,;  a 
diffcretKe  of  89  lbs.  In  another  experiment  made,  when  the  hand  waa 
■M  tired  by  prei-ions  experimenting,  the  difference  was  even  more 
DuVed.  being  a  gain  of  153  in  six  squeezes  of  the  dynamometer. 

Efut  of  Fati^t  of  Muscht  on  Iht  Confradilify. — When  a  striped 
■WKle  becomes  very  much  weakened  or  fatigued  it  behaves  under  clec- 
KitadoBmuch  like  the  smooth  muscle.  Dr.  Beard  has  demonstrated  this 
(■CI  on  dying  rabbits  and  dogs.  Beginning  the  electrization  just  as 
*«y  are  cut  open,  the  striped  muscles  react  vigorously  and  normally  to 
(''^cnrTcot;  but  as  the  animal  dies  Che  character  of  the  contraction 
clanges,  becoming  slower  and  more  deliberate.  If,  now,  the  current 
bci^Idly  interrupted,  no  contraction  occurs,  for  there  is  not  time  for 
^  muscle  to  tcsjioihL  If,  now,  weak  currents  are  used,  the  muscle 
'^vi&acls  very  much  after  the  manner  of  unstriped  muscle — that  is,  with 
*  ^«  drawing  rather  than  a  rapid  and  vigorous  action. 

£fft(t  of  Muscular  Tension  ami  Helaxation  on  Muscular  Contrae- 
'*''-~Dr.  Wm.  R.  Fisher,  of  New  York,  has  called  attcnrion  to  the 
^  thai  muscles  contract  more  easily  when  somewhat  relaxed  than 
"^"W  in  a  tense  condition.  This  experiment  can  be  tried  very  easily  on 
*5comriion  extensor  of  the  forearm  or  on  the  peronci  muscles  of  the 
"8-    The  faa  is  of  practical  importance  in  the  treatment  of  paralysis. 


Thi Praeliii^nir,  Jta.,  1873. 
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Zi(;iii»L-n,*  on  experimenling  with  iinirolaruable  electrodes,  and 
gradually  increasing  the  strength  by  the  aid  of  the  ihM>stat,  obtained 
the  following  results: 

1.  With  the  weakest  current  that  caused  niuscatar  contraction  there 
was  opening  contraction  at  the  eaihode. 

2.  With  a  current  a  little  stronger  there  was  strong  elating  eonlraf- 
tian  at  thi  negative  ^It,  and  weak  opining  (intraetioa  at  the potitive. 

3.  Willi  still  stronger  cuirenl  there  was  also  weak  tontraction  at  the 
opening  of  ihe  positive  pole. 

4.  With  still  stronger  currents  there  was  d  ionic  tontraetion  at  t/it  nega- 
tive pole,  continuing  for  some  time  after  tli«  contraction  at  the  closing. 

5.  WiUi  a  much  «trouger  current  the  tonic  contraction  was  more 
vigorous;  (he  other  contraclions  arc  also  increased  in  strength,  atvd  there 
appeared  acontrattton  attfie  opening  of  the  negative  pole. 

6.  With  the  strongest  current  that  can  be  borne,  all  the  other  contrac- 
tions were  increased  in  sirengih,  and  there  appeared,  besides,  mederaie 
tonic  eontractiens  at  Ike  positive  pole. 

The  above  re&ults  can  be  verified  only  when  unpolarizable  electrodes 
arc  used,  for  with  ordinary  electrodes  the  pain  would  be  far  too  great 
to  be  endure«l.  The  opening  and  closing  of  the  current  must  be  nnade 
in  the  metallic  part  of  the  connection,  in  order  to  give  it  the  greatest 
possible  suddenness.  Zicnisscn  suggests  for  these  experiments  the 
tttcdian  and  ulnar  no^cs  at  a  puini  a  little  above  the  wnst.  At  this 
point  the  epidermis  is  quite  thin  and  the  nerves  suiwrficial.  Judging 
from  out  obscrxationa,  it  is  inipoisiblc  to  reduce  this  subject  to  a  rigid 
mathematical  law.  The  words  "strong"  and  "weali,"  as  applied  to 
currents,  are  quite  indefinite,  and  the  irritability  of  tierves  varies  in  dif- 
ferent individuals  at  different  times.  It  \%  for  these  reasons  that  observ- 
ers differ  in  the  results  of  their  experiments. 

Electro-muscular  Contractility  and  Electro-muscular  Sensiiility.— 
1*hc  susceptibility  of  the  muscle  to  contract  under  the  influence  of  the 
electric  current  is  called  electro-muscular  contractility.  The  sensation 
that  accompanies  this  contraction  of  Ihe  muscles  under  the  electric 
influence  is  called  electro- muscular  sensibility.  Eleclro-niuscular  con- 
tractility and  electro-muscular  sensibility  vary  in  different  individuals, 
and  in  different  parts  of  the  body.  They  are  greatly  modified  by  dis- 
ease. This  fact  is  of  great  importance  in  diagnosis  of  ])aralytic  afTec- 
lions. 

In  asing  the  terms  electro-muscular  sensibility  and  electro-muscular 

contractility,  we  do  not  wish  10  convey  the  idea  that  they  represent  anj 

•  OpL  di„  p.  So. 
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special  ncrve-liinctions,  but  rachcr  that  ihc  general  sensibility  of  the 
Dirrvcs,  and  the  general  coottactile  power  o(  ibc  oiuscles  mar  ^  excited 
by  the  application  of  cicctricit}-.    The  question,  whether  Uiere  is  any 
^jcdal  Eenne  of  mu&cular  contractility,  aside  from  the  general  sensibility 
of  the  nerves,  of  the  muscle,  of  the  tissues  that  surround  it,  and  of  the 
bones  and  cartilages  with  which  it  is  connected,  is  one  tJiat  we  ore  dis- 
posed to  answer  in  the  negative.   There  appear  to  be  hysterical  ca»es, 
where  the  consciousness  of  musctilar  conliactility  under  the  electric 
curreat  remains,  while  tlic  skin  is  almost  perfectly  ansesthetic ;  and  there 
are  certainly  cases  where  the  muscles  rcsjiond  Co  the  will,  but  do  not 
respond  to  elccliicity.    Practically,  therefore,  iheleriDselectrO-muscutar 
sensabiiity  and  contractility,  citpccially  the  latter,  with  iis  subdivisione 
into  farado-and  galvancM:onlraclili(y,  arc  of  great  value   In  electro- 
(tbysiology  and  theraiicutics,  and  it  appears  lo  us  ofc  perfectly  legitimate. 
The  manifestations  of  tlieclcccroniuscular  contractiUiy  and  sensibility 
of  the  muscles  in  the  diiTcrent  parts  of  the  body  are  niodilied,_/frj/,  by 
tile aivatomical  position  of  the  muscles;  seeoniily,  by  the  quantity-  and 
iuributioa  of  the  sco^live  nerves ;  and  thirdlyy  by  the  thickness  of  the 
Aia  sod  adipose  tissue. 

The  muscles  of  the  face,  the  platysma  myoides  and  fitemo-clcido- 
HOUoid  are,  in  health,  very  sensitive  to  the  etectiic  influence.  Next 
ii  onJer  of  sensilivene^is  to  die  electric  current  arc  the  anlcriur  muulcs 
Cf  die  Eorcaira  and  of  the  inner  ode  of  the  thigh.  On  tlic  other  hand, 
l)>t DQuscle.*!  of  the  haclc  possess  a  much  less  degree  of  electro-musciilai 
ommctility  and  senwbiUly.  and  the  posterior  muscles  of  the  forearm, 
tt] posterior  and  other  muscles  of  the  thigh  arc  much  lcs3  susceptible 
tothe  electric  influence  than  those  of  the  anterior  and  inner  portions  of 
Ekse  limbs.  In  corpulent  patients  it  is  more  difficult  lo  aflfccl  the  mu». 
^liecauite  adipoM;  tissue  is  comjiaratively  a  poor  conductor.  In 
*Mieii  arxl  childrca  the  adipose  tissue  is  relatively  more  abundant  than 
in  soles  and  adults. 

htrtatt  oj  Ttrnperaiurt  afUr  Museular  Conlrattion. — It  has  been 
"tenained  by  careful  experiments,  that  an  increase  of  tcmpciaturc 
"hills  from  muscular  contractions  produced  by  the  'electric  current. 
"■^Xose  of  temperature  in  the  muscles  of  paralysed  limbs,  after  dec- 
liiuiMw,  is  frequently  perceptible  to  the  touch  of  the  operator,  and  the 
""ations  of  the  patient.  We  have  repeatedly  demonstrated  the  same 
'^tsfrom  faradijtation  of  the  arms,  the  legs,  the  face,  and,  indeed,  all 
f"*  of  the  body.  In  very  many  cases  this  increase  of  temperature  is 
M  (narked  as  to  be  powerfully  appreciated  by  the  patient,  and  entirely 
T*tc<pcib1e  to  the  hand  of  the  operator.     General  faiadization  causes 
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more  or  less  dc\-ation  of  the  tcntpcratuie  of  the  body.  This  U 
dcmoiutratcd  by  the  sensations  of  the  patieot,*  and  by  tlie  theniiOD>- 
e(«. 

It  li«s  be«ti  shown  by  BrowQ-S^qiiaid  md  Lombard  that  excitation 
of  the  nerves  of  the  skin  causes  an  increase  of  leiupciaturc  is  the; 
limb.t  I 

The  d«vc1opin«at  of  heat  15  not  aided  by  tncreaung  th«  strengtK' 
of  the  current  above  the  degree  necc&saT}-  to  produce  a  full  contrac-' 
tioo.  It  has  becQ  demonstrated  that,  ia  patients  afflided  with  traa-' 
tuuic  tetanus,  there  is  a  great  incrcaw  of  temperature  that  remains 
for  sove  time  after  death. 

InTiesttgalioiis  on  the  effect  of  muficular  contraction  on  temperature 
diould  be  made  l>y  delicate  surface  thermometers.  Some  of  the  super- 
ficial muscles  of  the  foreann  oficr  a  good  surface  for  this  experiment. 
The  thcrntoiaeter  must  be  kept  firmly  and  uniformly  pressed  on  the 
skin,  sikI  the  inodiiying  effect  of  currents  of  cold  air  should  be  guarded 
agaiRM.  The  thcrmumeter should  be  kept  tirnVvabout  fifteen  minutes 
before  beginning  elcctriiation,  so  as  to  get  accurately  the  normal  tem 
p«nture.  Then  the  nerve  that  supplies  the  muscle  Or  muscles  to  Ik  , 
tested  shotild  be  faradized.  | 

The  following  investigation  is  from  Ziemssen.}  The  patient  was  a 
strong  man,  who  WM  suflbring  from  complete  paralyas  of  the  extensor 
ouudes  of  the  hand  and  tingcr  from  nerve  injur)-,  lliis  fact  accounts 
for  the  lonr  temperature  before  fztiadization. 

Temperature  on  the  forearm,  between  the  extensor  digit,  comm. 
and  exten.  carpu  radi.  brev. : 

The  skin  uncovered.... 34-7"  Cent 

After  4  minutest  Quadiaation  through  the  radial  nerve  : 

At  opening  of  current 34,8 

t  minute  after  opening  the  current 35.3 

5  minutes  "  " 35.7 

»«       "  "  "       35-3S 

»■       "  "  "      3SJ 

lo  tha  ijlh  minute  faradization  was  renewed  for  i  minute : 

Tempcmturc  at  opening  the  current 34.7 

I  minute  after  opening  the  cuirent , ,.  35.1 

4  mimues  *■  *•      35-45 


*  ntmititmim^^MMtrim.  1866,  p.  39. 

I  <<wMw<  A  f^Hilf>*iif,  tiowmbv  ud  December, 
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LVCREASE  OF  TEMPERATURE  AFTER  FARADIZATION.     I3I 

In  the  6O1  minute  faradization  was  renewed  for  1  minute: 

Tcniperature  ai  opening  the  current J5.  i 

I  miaute  after  opening  the  current 35.3 

Smioutes  "  "      35.6 

ll;c  general  rcsatis  of  all  the  ioTestigatians  that  have  been  made  ic 
thii(|c|)aitnient  by  Becquercl,  Brcschet,  Helraholtz,  Zkmsaeo,  AIUuuu^ 
■odoonelves  are  these : 

t.  When  muscles  are  made  to  contract  under  faradization  of  the 
aans  thai  3ut>|>ly  thcin  ilicii  teiii|>craturc  rises. 

I.  Tlis  clevati<K)  of  temperature  is  not  necessarily  accompanied  b> 
Uf  iaoeaje  in  uze  oTihe  vesiselN  although  faradization  usually  Increases 
Jix  Kic  and  appearance  of  the  vessels  more  or  less. 

>  'Ilie  more  vigorous  the  contraction  and  the  longer  it  Is  continued, 
the  hi^er  the  temperature  rises. 

4-  [f  the  faradiatiom  be  continued  long  enough  the  trniixTature  will 
bewmacb  increased  that  it  can  be  detected  iviihout  difficulty  by  the 
lud,  tad  by  the  sensations  of  the  )>crson  ojicTated  on. 

5-  When  all  the  superficial  muscle*  of  the  body  are  faradizcd,  as  in  the 
Ewthod  of  general  Ciradization,  the  tem(>eTaiiiie  not  only  of  individual 
("ucles.  here  and  there,  but  also  of  the  nbolc  body,  rises.  Thb  fact  vrc 
^ft  repeated  and  demonstrated  by  obsenraiions  made  on  many  varie- 
tie*  of  tempcraroent. 

Aniore  accurate  method  uf  investigating  this  subject  is  by  means 
rf  Ihc  thenno-clectric  pile  (see  Electro-Physics,  p.6j).  This  instru- 
'■■'M  is  csjiablc  of  measuring  a  sntall  variation  in  temperature,  and 
■'n  todicates  the  variations  much  more  quickly  than  the  theraiotn 
Kti.  The  theTn)0.electric  pile  is  connected  with  a  reflecting  galva 
"^■ucicr  (see  Electro-Physics,  p.  41).  Zicmssen  gives  the  following  ob 
"'^■iaa  made  on  the  extensors  of  the  forearm : 

T))u  or  FAaAtxuAnov.  I>Kn.xcTtox  ov  thz  Nkzuli 

.Uiniatt.      Stemdl.  OV  TUt  OaLVANOMETIK. 

o  >3  -  t-i 

o  30 + 1.3 

o  4S  +  5-0 

«  —  -  T.i 

t  — +19.0 

3  —  +30-1 

4  —  +40-" 

It  win  be  observed  that  with  the  increase  in  the  time  of  the  faradizv 
H"»  ihere  is  greater  and  greater  deflection  of  the  needle,  just  as  thet« 
li  a  rise  of  the  roercury  in  the  ordinary  thermometer. 
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Srarte  ffJfttt  m  Mmetihr  (>«*v^ttf«.— Accordiog  to  K< 
who  Iku  cpeoaUjr  stadM  ^  dtemutjy  of  the  developowiu  <ri' ! 
doriif  laoKpltf  contractioB,  OMucabr  wwk  is  the  result  »J 
f*sithm  if  uitrfgemmu  twhiamta.    Atnoog  the  products  of  Uns 
conilKnitioii  are  *.fx*d»eidt  tmrimiu  aciJ,  and  mfi/fine.    Of  thcae  fi>^ 
caitMuc  acid  l<«irc»  the  bo^,  white  the  6xed  icid  and  die  myoaae  re" 
maiD  and  are  worked  over  ^aia  in  the  organism.    The  muscles  grow  »f 
the  sauuc  time  that  tliey  work  aod  dcvdop  beat,  and  urea  aod  aratae 
air  found  in  the  rcsiduoai.    The  miiMJe  is  restored  by  the  acoaad 
oxvgcD,  an  albumiooid,  and  a  tton-oiuogenoos  subttanw  in  the  blood- 

AU  these  con3i>IeK  chenucal  changes  that  aie  excited  donng  hubo- 
lai  ooouaction  git*  rise  t»  luat.  If  the  mu«clc  is  prevented,  bjr  mfr- 
diaoical  means,  Erotn  oootraciing.  the  heat  develops  in  it  more  raptdf 
than  when  it  is  free.  Thti  follows  from  the  recopiiied  law  of  the  oor- 
rclaiioti  and  conservation  of  forces,  the  ibrce  that  docs  not  appear  ai 
work  apixars  as  heat. 

Ditralit'n  pj  Eltthv-mMsemiar  (^ntractdily  a/ttr  Death. — ^Ihe 
muscles  tctain  their  ctmtractility  uodcr  electricity  »eveial  hotir^  alter 
death.  The  length  of  time  that  the  electro-muscular  contractili^  b 
preserved  varies  with  dilTerent  muscles,  with  different  animals,  and 
probably,  also,  with  the  mode  of  death.  In  order  to  determine  this 
question,  Dr.  Iteard  has  made  capcrimcots  on  dogi  and  nhbiti.  Dr 
Onimu!i,t  of  Paris,  has  experimented  on  the  body  of  a  murderer  who 
hadbevti  guillotined.  He  found  that  the  musdes  of  the  tongue  aud  <ha' 
pbiagm  were  the  first  to  lose  their  electro-muscutar  ooatiactilitjr.  Next 
came  the  muscles  of  the  face,  among  which  the  masscter  retains  its  ex- 
citability the  longest.  TVev  and  a  half  haurt  after  death  the  electro 
muscular  contractility  was  lo£l  in  all  these  inuicles. 

Iti  the  limbi  the  cxtcii:Mr  muscles  fu-st  lose  tlieir  cleciro-muscular 
contractility,  and  in  about  an  hour  the  dcxors followed.  The  muscles 
of  llie  trunk  responded  jftv  ^  ttx  Juurs  after  death,  and  the  abdominal 
muscles  lougcr  still. 

Onimus  observed  on  the  criminal  what  Dr.  Beardhasobservedondogs 
and  rabbits,  that  when  the  muscle  is  dying  it  contracts  most  noticeably 
at  the  point  where  the  electrodes  are  placed,  and  very  slowly  at  a  dis- 
tance from  the  electrodes ;  and  that  the  muscles  respond  to  dxntt 
etcctriiatioa  with  needles  after  they  have  ceased  to  respond  to  the  cur« 
rent  when  applied  tlirough  the  snio. 

'  Moq^ao,  op.  dt..  )v  58]  ct  kX{. 
\CfMM¥fmtmt  MiJuafi,  Feb.,  187^ 
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rrenoo&l)',  m  Januaty  and  Febniar}',  iSoz,  Aldini,  a  oephew  of 
Gilvani,  obuined  |)<:rinis»ion  fruiii  tlie  government  to  exiictiincnt  or 
tvo  cnninals  ^ho  wtrrc  executed  at  Boulogne.  luiincdiatvlj'  aTtci 
deitib  the  bodies  were  «ubmitied  to  powerful  galvanic  exciiation.  'Vbo 
oosdes  of  tile  £icc  contracted  vi|{urouBJy  in  such  griiuaccs  as  to  frighten 
die  unuaots.  The  limbs  were  violently  convulsed,  and  ttic  bodies 
tdedaslfaoagh  ihcy  would  rise  again  to  life. 

AlCIugOff,  Ure  made  ^milar  experiments  on  the  body  of  3  crinii* 
ml  Ifaai  had  been  on  the  gallows  one  hour.  The  ai>plications  were  made 
W  the  spinal  naairow,  the  |>lirenic  ni:rve8,  and  the  ititercosial  muscles. 
AfToiding  to  the  po&ilion  of  the  electrodes  tbc  body  was  bcut  forcibly 
hMi,  the  cbest  rose  and  fell  as  in  the  act  of  breathing,  and  the  various 
txoiRHii  of  rage,  terror,  iles\mr,  were  depicted  on  the  countenance. 
Ok  of  the  spccutois  fainted,  and  several  were  obliged  lo  leave  the 
rota. 

Sitetra-physwicxicai  Anatomy. — Eiectro-physhhgitai  anaietny  treats 
«J  At  physiologuai  actton  of  muscUi  under  the  influence  0/  the  eteetrie 
(anait  applied  in  surh  a  way  as  /o  product  centrotlions. 

Tbc  contraction  observed  in  an  individual  muscle,  when  submitted  to 
■hcinftience  of  the  electric  current,  cloacly  rcAciiiblcs  the  contraction 
"f  *e  *art»e  muscle  when  under  the  influence  of  the  will. 

Dadienne  w.t5  llie  firttt  to  invci;tigaie  this  subject  systematically,  and 
Inrctcarches  have  done  mucb  to  modify  the  accepted  views  concerning 
Acfonctioiis  of  certain  muscles.  Those  who  desire  a  more  complete 
«tiof  bis  views  than  is  given  in  the  following  \>nKi  risunii,  we  refer  to 
tii»  writings,* 

Mtades  of  ike  Face — BUetre-pkyssognomy. — ^This  name  has  been 
*P|ili«l  to  tlie  study  of  character  and  cxpieiidion,  through  localijieii 
"*3<laaiioa  of  the  muscles  of  the  £icc.  iiy  means  of  small  electrodes 
'"'(Urrent  can  be  localized  so  as  to  produce  contractions  even  in  the 
'^''^'cM  iziuKles.  For  ilicse  cx{jciiments  a  recently  dead  suliject  has 
"*'mrantage  over  the  living  man.  that  in  the  case  of  the  latter  con- 
r't'Oiia  produced  by  the  current  would  be  complicated  and  interfered 
*  by  involuntary  movements. 
''^^awding  to  Duchcnnc,  who  has  chiefly  investigated  this  subject,  the 

-^  fi<  FElMlrlutkin  Locilute  et  At  wn  Applic«lion  i  la  Psthologic  et  i  U  Th*r»- 
j.  **Aw&  Pui\  iSfii.  Alw,  Mfchaniviic  de  1«  PhjMonomie  Ilumoine,  ou  Analyse 
p.  *«'o-ph7»iolti([»nMe  Je  i' ExpKKion  (let  PtMions  applicable  1  U  Pratii^iic  dct  Arts 
^^^aei.  Parit,  1863.  This  work  oontunt  phocosraphic  r«pr«Mntatiotit  cif  lh« 
T^^*^  ippannca  of  ifce  face  Btulcr  dectrluiiaa  of  the  ilincrent  rmistics.  These 
■^^^grBpfat  ue  b«qu«n(ly  referred  to  by  Oaiwin  La  tils  work  on  E^sprttshm. 
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frentaiis  muscle,  when  a  lUtlc  conlracteJ,  exprewes  pleasure ;  when 
mote  concraclci},  a»Ioni:sIimcnt  or  doubt ;  when  strongly  conlrjcted 
with  other  muscles,  terror. 

Contraction  of  ine  fyramidaht  nasi  expresses  sadness;  of  the  eor- 
rugator  suptretiii,  coiiIcnii>latiuu  ;  of  the  orbicularis  poibtbrarum,  con. 
icDipL  Contraclion  of  these  two,  united  with  the  pytamidalis  nasi, 
gives  %  hateful,  malicioua  expression.  Contraction  of  iJie  triangularii 
»ari  expresses  lust ;  of  the  sygomatUus  rnajW,  various  degrees  of  mirth; 
*rf"  ^t sygomaiiius  minor,  melancholy;  of  the  platystna  myoides,  hypo- 
critical laiightt-r;  of  the //aO'i"«"w  myoidis,  pain.  Contraction  of  the 
plalysma  myeides  and  frontalis  gives  an  cx|}rcssion  of  terror.  Contrac- 
tion of  the  plelysma  myoidts  and  pyramidalis  exprestes  rage.  United 
contiaction  of  the  zygomaiieus  major  and  frontalis  jwxjduces  an  ex- 
pression of  agreeable  surprise.  Contraclion  of  the  iMfn«a/?y  indicatei 
SL^c,  by  making  furrows  in  the  check. 

Contraction  of  the  livaior  aljc  and  labii  superioris  causes  an  nti- 
pleasaiil  expression,  such  as  achild  exhibits  when  about  to  cry  ;  contrac- 
tion of  ihc  triangularis  vris  gives  an  expression  of  sadness  or  disgust. 

Contraction  of  the  externa]  fibres  of  the  ffrbicularis  oris  gives  the 
lips  &  position  of  whistling  or  kissing ;  conttactioa  of  the  internal  fibres 
of  the  same  muscle  compresses  tht-  lips  against  the  teeth. 

Muscles  of  the  Upper  Extremity.— ~T\m:  contractions  resulting  frotn 
clcctrizalion  of  the  extensors  of  the  Bngers  give  to  the  hand  a  peculiar 
appearance. 

The  first  phalanges  not  only  become  extended,  but  are  spread  apart, 
while  llic  last  two  phalanges  become  flexed. 

The  nirtacarpus  forms  an  angle  with  the  forearm,  aiiil  in  this  condi- 
tion the  hand  resembles,  to  a  certain  extent,  a  bird's  claw. 

Flectrizatton  of  the  extensor  digit;  minimi  propiin*  sep.orates  the  lit- 
tle finger  from  its  neighbor,  while  contraction  of  the  extensor  indids 
proprius  brings  the  index  and  middle  linger  togcthci.  By  the  method 
of  localized  clcctriiation  the  adductors  and  abductors  of  the  fingers, 
and  the  interossei  and  iumbricales,  are  foimd  to  act  not  only  in  draw- 
ing these  members  together  and  separating  them,  but  also  in  extending 
the  second  phalanx  of  the  thumb  and  the  second  and  third  of  the  other 
fingers. 

The  flexor  poUicis  brcvis  is  concerned  in  extending  the  seoond 
)ihalanx  of  the  thumb,  as  well  as  in  flexing  the  tirst. 

So  long  as  the  arm  is  In  its  natural  position,  the  supinator  longus  lias 
no  function  to  perform  ;  it  is  only  when  the  forearm  is  prone  that  its 
peculiar  action  is  manifest- 
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Jc  panlysui  of  anjr  one  of  the  above  muscles,  it  is  readily  seen  thai 
KJiseiTaiion  made  concerning  their  fuoction  is  correcL 

'  euLtDfjle :  if  the  adductor  longtis  aod  oxti'iisor  brevis  poUicts  be- 
COBK  puilymd,  the  metacarpal  boac  of  the  thumb  u  adducted.  ir  the 
cxtcnaor  loogus  poUicis  is  paralysed,  the  thumb  is  inclined  towards  the 
neaarpas,  although  its  movements  are  not  oiailtedly  inipurcd  if  the 
ottaaof  brevis  and  adductor  longus  are  strong. 

Electrization  of  the  deltcid  not  only  raises  the  upper  arm,  but  also 
vcnr  perceptibi)'  changes  the  iioaition  of  the  scapula.  The  external 
n^  of  the  shoulder-blade  becomes  depressed,  the  tntemal  angle  is 
cknied,  while  the  distance  between  its  posterior  spinal  border  and  the 
i3»ii  fciightly  incr»a:ied.  In  paralysis  of  the  deltoid  the  arm  bangs  by 
IIk  adc  almost  completely  helpless.  The  muscle  is  composed  of  three 
diflBa  groups  of  fibres,  and  th«  degree  of  paralysia  depends  upon  the 
noba  of  groups  or  special  group  involved. 

Tbe  pectoralis  major  and  latiuiiiius  dor«J  muscles,  although  situated 
&v  the  most  part  on  the  trunk  of  the  body,  arc  especially  useful  in 
niBing  in  the  movemeoU  of  the  arm. 

MvscUs  of  the  Trunk. — When  all  of  the  fibres  of  the  trapcmos  are 
flduitted  to  electric  excitation,  the  shoulder-blade  becomes  elevated, 
n  posterior  border  approaches  the  median  line,  the  ^oulden  are 
Anm  backward,  aiwl  the  head  is  thrown  slightly  forward  and  toward 
^opposite  side.  Like  the  deltoid,  the  trapezius  is  made  up  of  three 
Ktiofgbres. 

When  the  superior  set  is  electrized  the  head  turns  toward  the  side 
*nutcd,  and  the  face  looks  toward  the  opposite  side. 

7li«  middle  set  of  Bbres  elevates  the  shoulder-blade,  while  by  the 
vtioQ  of  the  lower  set  its  inner  angle  is  depressed,  and  Its  posterior 
totdcr  b  drawn  toward  the  median  line.  In  complete  paralysis  of  the 
"■PCBUS  the  following  symptoms  are  manifest :  The  back  is  rendered 
i'Mder,  on  account  of  the  scapula  removing  slightly  from  the  spinous 
P*Oceascs;  the  shoulder  becomes  dqiressed,  and,  on  account  of  the 
'^'iilce  of  steady  support  for  the  arm,  its  movemenis  are  rendered  dtfli 
'^'^  Electrization  of  the  rhoniboidcus  major  and  minor  muscles  etc* 
'''^  the  scapula  and  slightly  turns  it  on  its  outer  angle. 

^f  the  current  be  sufficiently  intense,  the  lower  angle  of  the  scapuU 
*''f**'oiche»  nearer  to  the  spinous  processes  than  the  inner. 

^^  the  rhomboidcus  muscles  are  paralysed,  the  scapula  removes  itself 
'*'*«what  from  the  walls  of  the  thorax,  the  skio  between  the  shoulder- 
"^^  and  the  spine  appears  in  folds,  and  the  lower  angle  of  the  bone  ii 
'''^ira  forward  and  outward,  on  account  of  the  action  of  the  scrratuf 
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amicus  major.  By  cxdtaiioa  of  the  scrratus  andcus  major  the  scapuls 
U  dniwo  forward  and  outward,  50  that  the  spucc  between  its  postcrioi 
border  and  the  spine  is  doubled.  The  posterior  border  is  pressed 
zg^nst  the  ribs,  wiiile  ihe  auiierior  border  is  txurkedly  removed  bom 
them. 

When  the  muscle  is  paralyzed  the  shoulder-bUdc  sinks  but  little,  so 
loiig  aa  ihc  arm  haii^s  moLJonlcss  by  the  Mdc  ;  but  as  sooo  as  it  it 
riKived  from  the  body  the  posterior  border  and  under  angle  of  lh« 
scapula  are  lifted  irotu  the  tiiorajc,  while  the  anterior  approaches  it  mocc 
closely.  In  complete  paralysis  of  the  scrratua  anticus  tlie  movenients 
of  the  ann  are  uiuch  impaired. 

A  sngle  external  intercostal  muscle  may  be  electrized  by  presnnga 
small  electrode  against  the  lower  border  of  one  of  the  upper  ribs,  seat 
tlic  origin  of  the  serralus  magntis  muscle. 

'  The  individual  abdominal  muscles  are  readily  inSucnccd  by  electric 
excitation. 

Elcclriiation  of  the  rectus  muscle  so  stretches  and  draws  it  inward 
iliat  the  abdominal  wall  becomes  dat.  Irritalion  of  the  external  oblique 
expands  the  abdomen  laterally. 

If  we  clcctrine  tlic  transverse  abdoiniiial*  powerful  transverse  con- 
tractions of  the  abdomen  follow.  When  both  phrenic  nerves  are  inb- 
mitted  to  electric  excilation,  powerful  and  frequent  contractions  of  tbe 
diaphragm  are  produced.  An  increased  amount  of  air  rushes  into  the 
lungs,  on  accoiLUt  of  the  capacity  of  die  thorax  enlarging  through  the 
descent  of  the  diftphrn^tn,  and  the  moving  outward  of  the  ialic  iWn. 
Atrophy  of  the  diaphragm  causes,  during  inspiration,  a  depression  of 
the  epigastrium  and  abdominal  walls,  while  the  thorax  expands  as 
usual. 

Muscles  »/  Ihe  Lvwtr  Exiremiiiet. — Electric  excitation  reveals  the 
fact  chat  flexion  and  extension  of  tlie  foot  cannot  be  produced  by  the 
flexor  or  extensor  muscles  alone,  since  these  muscles  tend  to  abduct 
and  adduct  as  well  as  flex  and  extend.  The  llexors  and  extensors 
cause  direct  flexion  and  extension  only  when  they  act  in  conjunction 
with  ceruin  other  muscles. 

The  niovefnenis  of  the  foot  are  controlled  by  four  seta  of  muscles. 
Thcac  arc ; 

The  tibialis  anticus.  which  at  the  same  time  dexes  and  adducts  the 
foot — tbe  dexor  adductor  muscle,  the  extensor  digitofum  coniraums 
longos  and  extensor  hallucis,  which  flex  and  abduct  the  foot — tbe 
flexor  abductor. 

The  ga&uocikeauus  soUus  and  tibialis  posticus,  which  extend  and 
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xMuctihc  foot — the  extensor  adductor,  and  the  peronctis  longus  tnd 
brcvii,  idtlch  extend  and  abduct  the  foot — the  extensor  abductor. 

Ekdiization  of  the  tibialis  anticus,  or,  in  other  words,  the  flexor  ad* 
doaor  nmsde,  not  only  extends  and  adducts  the  foot,  but  lifts  the  innei 
bordaof  its  upper  portion  as  well. 

£learitation  of  that  group  of  muscles  called  the  l!cxor  abductor,  be> 
ndtsttxing  and  abducting  the  foot,  extends  the  Four  last  toeii,  lifts  the 
otter  bonier  of  the  foot,  turns  the  sole  outward,  and  b(.>nds  the  great 
tae. 
Ftscquinus  na.y  result  Irom  the  stronger  action  of  the  extensors. 
If  the  flexor  abductor  group  become  paralyzed,  the  movement  of  tlx 
foot  if  rerersed — the  sole  turning  inward  and  the  anterior  portion  turn. 
ii^Dpiraid 

Ecctiuation  of  the  extensor  adductor  group  so  extends  and  futiiticts 
HnftM  tliat  the  heel  isdiiccted  outward  and  the  groat  toe  inward  Tht 
6rit fdialanges  of  the  toes  beconie  extended,  and  the  last  flexed,  giving 
totlwin  the  form  of  daws. 

Ekctruation  of  the  extensor  abductor  so  extends  and  ahduch  the 
iwtliat  tbe  LDteinal  malleolus  becomes  decidedly  prominent  through 
the  naking  of  the  inner  border  and  tlie  elevation  of  the  outer  border 
rf  the  ftpoL  Paralysis  of  this  last-named  group  of  muscle*  jjroduccs  in 
Ibe  Dourse  of  time  what  may  be  termed  a  fiat  foot.  This  results  from 
"k  dtMppcarancc  of  the  arching  of  the  foot. 

Inconsequence  of  paralysis  of  the  extensor  adductor  the  foot  natu- 
nO]r  becomes  abducted,  the  arch  of  the  dorsal  surface  is  increased,  and 
Bstnd  of  the  flat  foot  above  mentioned,  we  have  a  very  decided  hollow- 
n^ntof  the  plantar  aide. 
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CoKi'fLACnoNS  arc  produced  ia  a  vduttfary  muscle  the  iostant  tfat 
poles  of  n  galvanic  battery,  or  of  an  electro -magnetic  machine  in  oper- 
ation, are  applied  to  it.  Tlie  contraction  of  the  muscle  continuw 
during  the  passage  of  thc_/^rirrf(Vct]nent,  but  when  ihe  galvanic  current 
IB  used  quickly  relaxes  after  the  first  shock.  When,  however,  the  intes- 
tines, the  stomach,  the  oesophagus,  and  other  parts  which  are  composed 
oi involuntary  iimscular  fibre,  are  subjected  to  the  electric  current,  move- 
ments arc  not  intluced  intlicm  until  a  eertain  time  afUr  the  tissue  has  htm 
acted  upcn.  The  movements  thus  exdteti  ecntinide  Jer  a  tine  after  the  tes- 
saiion  of  the  eurrenty  and  do  not,  as  in  the  ease  ff  V9iuntary  mtueles,  ai 
snet  return  to  their  normal  eonditi^n. 

Iris. — Faradization  of  the  iris,  with  a  very  gentle  current  in  a  room 
tliat  is  moderately  darkened,  causes  it  to  be  constricted  or  dilated,  ac- 
cording to  the  position  of  tbeelectrodeR, 

Stomach. — Faiadixation  or  galvanization  of  the  stomach  causes  gia. 
dual  shortening  of  the  transverse  and  longitudinal  fibres  m  the  direc- 
tion from  the  cardiac  to  the  pyloric  orifice.  Dr.  Rockwell,  ia  the  treat- 
ment of  paralyais  of  the  oesophagus  associated  with  a  sort  of  atony  of 
the  stomach,  has  frequently  had  occasion  to  observe  the  readiness  with 
which  ihis  phenomenon  ts  demonstrated  in  the  living  man  by  appUca* 
ttona  (Erectly  to  the  mucous  surfaces  of  the  parts. 

/ff/w/Mc/.  —  rf  finely  pointed  electrodes  or  needles,  connected  cither 
with  a  faradic  or  galvanic  apparatus,  be  applied  to  the  intestine  of 
a  living  or  recently  killed  animal,  sicady  and  firm  contraction  takes 
place  at  the  points  vrhcre  the  electrodes  aie  applied.  Under  a 
mild  current  the  contraction  is  slow,  steady,  and  gradual.  The  intcs- 
tineK  are  drawn  up  after  the  manner  of  a  woman's  work-bag.  Thii 
contraction,  though  mo«  marked  just  at  the  point  where  the  needles 
touch  the  intestines,  is  also  observed  a  little  distance  between  and  on 
the  outer  aide  of  the  needles.  Under  strong  currents  this  constriction 
ukes  place  very  rapidly,  and  goes  on  until  the  calibre  of  the  intestines 
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is  iticarif  doficd.      When  Ihc  electrodes  arc  removed  tlits  constriction 
iWly  ilitftppean-     These  phenomena,  are  seen  both  in  the  large  and 
aull  iiuestines  and  in  tlie  rcctuiii.    The  duodenum  retvpond^  most  read 
iljt  the  rectum  and  colon  less  so.     These  phenomena  arc  more  or  lesi 
nio<lific(l  by  the  condition  of  the  animal,  whether  living  or  dead,  and 
irheihcf  recently  or  long  killed     This  fact  of  electro-pliy*iology,  which 
liu  been  frixiueutly  demonstrated  on  animals,  is  very  stigge&tive  in  a 
prictical  point  of  ricw.     The  value  of  electricity  in  constipation  is,  in 
view  of  thc&e  otMcrmlJons,  partially  explained. 
^Ufit. — liVheu  the  spleen  of  certain  animaJs,  living  or  recently  killed, 
'  »  the  dog,  is  submitted  to  the  action  of  a  tolerably  strong  ctirrent, 
tithn  Eiradic  or  galvanic,  a  visible  drawing  and  contraction  through- 
ottllie  entire  extent  of  the  orgiin,  not  only  where  the  electrodes  a^e 
ipflied,  but  between  thcnt  and  beyond  Ihcni,  in  every  direction,  there  is 
manifest  shrinking  of  the  tissue*,  n-ith  change  of  color.    This  fact,  whicli 
bsbcen  disputed  by  some  physiologists,  vre  have  dcmoRstratcd  in  a  van. 
ttj-  of  cxpcTinicnt.<i.     The   phenomenon  is  not    so   noticeable   in   the 
Jpleni  of  the  rabbit  as  in  that  of  a  dog,  and  in  order  that  it  may 
ooiir  rapidly  and  be  easily  seen,  the  current  used  must  be  of  consider- 
lUe  strength.     The  shortening  and  discoloration  of  the  spleen  under 
dcclrizatioQ  appears  to  be   more  or  less  permanent.      This  physio- 
logical tiLct  suggests  the  quer)-,  whether  the  enlarged  spleen  of  Inter- 
aitteni  fever  might  not  K-  treated  by  electricity. 

Biaddtr. — When  the  filled  or  emptied  bladder  of  a  living  or  recently 
Uled  aoimal  ia  acted  on  by  cither  current,  of  moderate  strength,  a 
tisble  drawing  and  contraction  take  place  in  various  directions.  The 
lisaie  becoinefi  firmer  and  harder,  the  cavity  diminishes,  and  if  it  con- 
tttis  urine  a  portion  of  it  is  cxpelleiJ.  Tliis  electro-physiological  fact 
ii  itittiied  in  ca»es  of  paresis  and  paralysis  of  the  bladder. 

Uitrui. — The  tilenis  of  animals  and  of  the  hum.in  being  contracts 
■fter  the  manner  of  the  intestines,  bladder,  and  other  involuntary  muscles. 
Whatever  pole  is  used,  or  in  whatever  direction  the  current  be  applied, 
mittactioo  takes  place  whenever  the  current  is  applied,  whether  the 
Bterus  is  or  is  not  in  a  gravid  condition.  Both  faradizarion  and  galvani- 
ution  have  this  slow  contracting  influence  on  the  utems. 

In  the  chapter  on  Diseases  of  Women,  the  very  interesting  and  im- 
pc»r1ant  practical  applications  of  this  physiological  facb  will  be  pointed 
am  in  detail.  It  applies  especially  to  the  electrical  treatment  of  mc- 
tiitis  and  uterine  engorgements. 

tetters. — The  ureters  arc  constricted  and  shortened  by  clcctriiation, 
ind  as  in  the  case  of  the  uterus,  the  intestines,  and  the  spleen,  the  con- 
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iractionc  titke  place,  according  to  the  law  of  their  physiological  action 
frora  the  kidneys  toward  the  bladder,  and  the  contractions  continue  aftci 
the  electrodes  axe  icmovcd. 

Vaj  £>eftreHt,Epitiidymus,  and  Tuniea  Vaginalis. — WTicn  the  electric 
carrent  is  applied  to  the  vas  deferens,  the  epididjinus,  or  the  scrotnm, 
thejr  likewise  conlraci  after  the  manner  of  the  intestines,  uterus,  ami  M 
forth.  The  serotum  contracts  rapidly,  almost  instantaneously,  under  a 
Strong  current,  and  rctnains  contiactcd  for  some  time,  as  we  have 
demonstrated  on  rabbits  and  dogs,  and  on  the  living  human  being. 

Gait-biadder. — When  aairrenl  of  considerable  strength  is  applied  to 
the  gall-bladder  by  pointed  electrodes,  constriction  takes  place  at  the 
point*  of  application,  and  the  whole  bladder  tends  to  contract,  and, 
like  the  urinary  bladder,  to  discharge  its  eontents.  It  ia  not  impossible 
that  a  powerfiil  ciirrent  sent  tluough  the  liver  of  the  living  subject, 
by  external  applications,  may  cause  contraction  of  the  gall-bladder; 
and  in  this  way  ne  may  in  part  explain  the  value  of  electrical  treat- 
ment in  jaundice. 

(EiOphagus. — In  rodents  the  oewpliagiis  consists  of  striped  muscle 
only ;  in  birds  it  consists  of  unstriped  muscle,  and  in  man  of  a  com- 
bioAtioD  of  both  striped  and  imstnped  muscle.  Both  »ets  of  fibres^ 
longitudinal  and  circular,  contract  under  the  current,  not  only  at  the 
points  where  the  electrodes  are  applied,  but  through  the  whole  length 
downward  toward  the  stomach.  In  the  treatment  oT  dysphagia  this 
fact  may  well  be  considcrc<l. 

Heart. — The  effect  of  electriaation  of  the  pnetiniogastric  and  other 
nerves  that  supply  the  heart  has  already  been  considered.  The  effect 
of  direct  electrization  of  the  tissue  of  the  heart  itself  is  not  without 
interest.  Galvanization,  with  currents  of  moderate  strength,  of  the 
heart  of  an  animal  that  has  stopped  beating,  miy  cause  a  return  of  its 
rhythmical  action.  It  has  been  sometimes  ubterved  that  the  contrac* 
tionE  return  more  vigniously  in  the  right  than  in  the  left  side.  Acoord< 
irg  to  our  observation,  in  the  hearts  of  dogs  and  rabbits  much  depends 
on  the  ttrength  of  the  current  used.  If  a  strong  current  were  directed 
trough  pointed  electrodes  to  the  3iibst.ance  of  a  beiit  of  n  dying 
aniiiial,  the  pulsations  ore  in  part  arrested,  but  they  recur  as  soon  as 
this  current  is  broken.  These  conclusions  are  based  on  a  Iai;ge  number 
of  observations.  When  the  heart  has  fully  stopped  it  may  be  restored 
by  a  weaV  current,  and  again  arrested  by  a  strong  current 

Blood. T€sse!s. — The  small  arteries  that  contain  considerable  unstriped 
muscle  contract  under  the  current,  after  the  manner  of  the  intestines; 
that  is,  the  contraction  does  not  appear  instantaneously,  but  a  Itttia 
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anK  after  tbe  occdlcs  arc  applied  it  goes  on  slon-ly,  and  after  the 

wedlei  are  removed  th«y  gradually  return  to  thcimomul  condition.     Id 

theliigeT  arteries  this  contraction  is  not  so  marked. 
It  will  be  observed  that  rleclricity  acis  on  unstriped  muscular  fibre, 

inifirsresitcct  at  least,  vcrj'  much  like  ergot.     The  power  of  ergot  to 

rniithngc  the  blood-vc&scls  t»  the  explanation  of  its  great  value  as  a 
nmeiy  in  spinal  and  cerebral  congestion.  Tho  efficacy  of  clectriEation 
blhenme  affections,  as  well  as  m  siirains  and  various  local  inflanima- 
tbas,  may  be  in  part  explained  by  the  same  theory.  This  subject  will 
bedifcosscd  in  the  chapters  do-otcd  to  tlie  Influence  of  Electricity  on 
\ulntion  and  Spinal  Congestion. 

The  above  concltiMOns  are  based  Largely  on  our  own  experiments, 
ifeboQ^  many  of  the  observations  had  been  previously  made  by  varioui 
piijtiotogists. 

Ulere  were,  however,  certain  queries  in  regard  to  the  ditTerential 
ioioa  oT  the  poles,  and  of  the  two  currents,  and  of  weak  and  strong, 
00  involuntary  muscle,  that  had  not  been  answered.  These  queries 
We  Aincd  to  solve  by  a  large  number  of  expetimcnts  on  animals. 
TW  leoords  of  one  set  of  these  expcriincats,  noted  at  the  time  by  our 
(ricBd  I>r.  John  Van  Bibber,  of  Baltimore,  are  herewith  presented.  It 
^  be  observed  that  the  chemical  and  other  effects  of  the  current, 
hdies  the  contracting  influence,  arc  noted. 

Esftriment  i. — The  abdominal  cavity  of  a  good-sieed  rabbit  was 
opened,  ajid  a  medium  faradic  current,  with  needle  electrodes,  was 
ip[4ied  lo  ihe  npper  part  of  the  small  intestines.  Contraction  produced 
BWl  ngoroQsat  the  positive.  A  rcnnicular  motion  was  also  observed  not 
nlf  ta  the  part  within  the  circuit,  but  extending  some  distance  beyond 
ndi  pole.  The  rabbit  was  fully  under  ether,  and  the  only  other  nius- 
a^  movcmeats  were  cardiac  ajid  respiratory.  I'hc  color  of  inle3> 
'%ivas  normal  and  healthy,  and  wa^  undisturbed  during  this  operatioo. 
S^trimfil  3. — A  galvanic  current,  sixteen  cells,  was  now  applied, 
*^Dea!le  electrodes,  a  Utile  below  point  of  lirst  experimenL  There 
**«  in  immediate  change  in  the  circulation  of  the  part.  It  became 
*"kcr  and  vcnons  in  its  ap|>caiance,  presenting  ihc  appearance  of  a 
^  The  intestines,  before  so  Qaccid  ss  to  render  the  insertion  of  a 
"Mrflc  difficult,  became  very  hill  and  hard.  The  negative  pole  was 
w>se  in  the  tissues,  with  bubbles  of  hydrogen  generated  around  it,  and, 
W  tlie  other  hand,  the  positive  pole  became  very  firm  in  its  insertion, 
•Sll  evident  constriction  of  muscular  fibre  around  it. 

Tbe  first  effect,  therefore,  seemed  to  be  congestion,  and  afterward, 

Wigulaiioo. 
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Exftrimfiil  ^. — On  slomach,  with  gllviUiic  current,  sixteen  celli 
[n  region  of  positive  pole  the  circular  fiUrcs  arc  much  contracted,  and 
tlw  same  dUintegrating  effects  of  negative  pole  were  ol>>er^'ed. 

Exptrimenf  if. — FarawHc  current  on  Ur^je  intestine.  Contraction  <i 
muscular  libres  was  observed,  &nd  thought  to  be  greater  at  positive 
pole. 

Experiment  j. — Faradic  current  on  spleen.  The  emootb  surface  of 
that  organ  was  &oon  corrugated,  lending  to  show  that  the  tissues  were 
contracdng  under  its  inducncc. 

£Yj)Tf/N<rv/ 6.  ^Galvanic  current  on  spleen.  Generation  of  hydro- 
en  at  negative  pole,  also  congested  appearance,  and  after  removing 
^needle  very  dark  spot  at  negative  pole. 

JLxpiriment  7. — Faradic  ciurent  on  bladder.  The  bladder  was  par- 
tially fiUed  with  ujine,  and  when  the  current  was  applied  there  was 
great  and  immediate  contraction  of  muscular  fibres  and  expulsion  of 
urine. 

Experiment  8. — -On  left  kidney,  faradic  current  Muscle  coa- 
tractcd,  and  seemed  to  be  permanently  so,  at  least  during  obscT\'ation. 

Right  kidney,  galvanic  current.  Same  effect  at  negative  pole,  dark 
congested  spot ;  but  during  ]>assage  of  current  the  bladder,  which  had 
been  much  contracted  by  faradic  current,  seemed  to  fiU  up. 

Experiment  9. — On  liver.  No  action.  The  rabbit  seemed  to  show 
remarkable  vitality,  and  it  was  necessary  to  renew  ether  very  frequently. 
It  was  determined  then  that  the  electricity  seemed  to  prolong  life,  even 
aflei  it  had  been  so  taxed  by  anatomical  mutilation. 

The  conclusions  from  a  large  variety  of  experiments,  of  which  the 
*l)ore  is  a  fair  illustration,  are  these: 

I.  Both  currents — faradic  and  galvanic — cause  an  unstriped  muscle 
to  contract  in  accordance  with  the  law  of  its  physiological  action.  It 
remains  contracted,  and  a^er  the  breaking  of  the  current  gradually 
returns  to  its  normal  condition. 

a.  The  lime  when  the  contraction  begins,  and  the  vigor  with  which 
it  continues,  and  the  rapidity  with  which  it  returns  to  its  nonnal  condi- 
tion, after  the  breaking  of  the  current,  varies  with  ihc  organ  acted  on, 
with  the  strength  of  the  current,  and  with  the  condition  of  the  animal 
acted  or,  whether  li\'ing,  dying,  recently  or  long  dead. 

3.  The  pesitivt  pole  has  a  more  powerful  contracting  influence  on 
unstriped  nmscles  than  the  negative.  The  differential  action  of  the 
poles  is  seen  in  both  currents,  but  is  more  decided  with  the  galvanic 
This  fact  we  were,  we  believe,  the  first  to  discover.  This  fact  of  the 
more  ixjtcnl  action  of  the  positive  pole  on  unstriped  muscle  is  of  con- 
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sideraUe  signification  in  the  treatment  of  engorgements  of  the  uterus 
etc    It  mil  be  discussed  in  the  chapter  on  Diseases  of  "Women. 

4-  Unstriped  muscles  can  also  be  made  to  contract  by  faradization 
or  galvanization  of  the  nerves  and  nerve-plexuses  that  supply  them^ 
indirect  electrization. 

5.  The  behavior  of  the  different  organs  that  are  supplied  with  un. 
striped  muscles  under  electrization  depends  on  the  relative  amount  of 
muscle  in  their  tissues.  The  intestines,  the  scrotum,  contract  rapidly 
aod  vigorously ;  the  spleen  and  arteries  less  perceptibly  and  more  slowly. 
The  liver  and  lungs  do  not  apparently  contract  under  either  current. 
The  electrolytic  action  of  the  current  is  observed  in  these  organs,  as 
in  all  other  tissues. 

6.  The  differential  reaction  of  voluntary  and  involuntary  muscle  tc 
the  cnnent  is  mainly  a  matter  of  degree.     Both  kinds  of  muscle  con- 
tact in  accordance  with  the  law  of  their  physiological  action,  undei 
both  currents,  and  both  return  to  their  normal  condition ;  but  involun- 
tary muscle  returns  very  slowly,  while  voluntary  muscle  returns  rapidlyj 
almost  instantaneously.    When  voluntary  muscles  have  become  greatly 
exhausted  through  fatigue  or  death,  they  behave  very  much  like  invol- 
imtajv  muscles. 


CHAPTER  IX. 


ACTION   or   ELECTRICITV  ON   THE   BLOOD. 


Thb  action  of  the  gnk-.tnic  current  on  the  blood  is  a  subject  to 
iThich  we  have  given  at  different  times  considerable  attention.  Blcod 
coagulates  so  quickly  after  leaving  the  living  body,  that  the  action  at 
cleclricity  upon  it  can  only  be  studied  with  satisfactioa  when  the  elec- 
trodes are  placed  w-ithin  an  artery  or  vein,  or  in  a  current  of  bSood  u 
it  flows  from  the  wounded  blood-vessels  before  ihc  proccRS  of  coagula- 
Hon  has  set  in.  We  have  cxpcrimeated  on  blood  with  the  gal- 
vanic ctirreiit  in  both  wayj. 

When  thv  needles  connected  with  the  poles  of  a  galvanic  battery  are 
inserled  into  the  feebly  Zoning  blood  of  a  wounded  animal,  electroly- 
sis al  once  takes  place  with  differential  polar  action  of  a  striking  char- 
acter. At  the  po^tive  pole  a  small,  firm,  and  dark  clot  forms,  that 
adheres  closely  to  the  needle,  especially  if  it  be  steel  that  is  readily  oii- 
diicd-  At  the  negative  pole  a  larger,  softer,  lighter,  yellowish  clot 
forms,  with  a  mixinre  of  fo-im  or  froth  from  the  bubbles  of  hydrogen. 

If  the  current  be  strong,  and  the  operation  protracted,  the  positive 
steel  nccdiL'  will  become  cither  dcstroycfl  by  oxidization  or  greatly 
reduced  in  size. 

From  the  above  it  will  be  seen  that  the  action  of  electricity  on  the 
blood  is  mainly,  if  not  entirely,  of  a  fhanual  character — in  a  word, 
eltctro/ysit,  or  electro-chemical  decomposition.  Golubewand  Burden. 
Sanderson  have  studied  the  effect  of  faradij^ation  on  the  blood-corpuscles 
under  the  micrDSCO]ie,  and  Kollct  and  Neuinan  have  studied  the  some 
under  the  iutlticncc  of  the  galvanic  current  It  has  been  shown  that 
the  red  corpuscles  of  the  blood  are  discolored  by  the  alkalies  of  the 
negative  pole,  and  caused  to  tJirink  by  the  acids  at  the  positive  pole. 
Under  the  discharges  of  the  Lcyden  jar  the  red  corpuscles  change  thcit 
shape  and  lose  their  color. 

March  12th  and  14th,  1871,  Dr.  Bcarcl  mad9,  with  Dr.  E.  L.  Keyes, 
a.  number  of  experiments  on  dogs,  in  order  to  determine  the  differen- 
tial action  of  the  poles  in  producing  a  clot.     One  method  of  ex 
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pHimniung  vas  to  etherize  tlie  animal,  open  [he  abdomen  through 
dc  lina  Uba,  and  expose  the  aotia,  into  which  neecllcs,  insulated  with 
btnl  rubber  up  neax  to  their  points,  and  connected  with  both  pote5, 
WK  iolroduced.  In  some  cases  the  arCeiy  was  constricted,  in  othen 
WL  We  condense  the  record  of  the  experiments  from  the  publishpj 
AKnKnls  of  Dr.  Kcycs,*  based  mainly  on  notes  made  at  the  time 
bj  'Mt  f hsuicians  who  co-operated  n-ith  us. 

EspERiMENT  I. — Mareh  17th.    A.   small    dog    was  etherized,   the 

tbdinnen  l.iid   open  through   the   lines  alba,  and  tlie  aorta  exposed. 

Positive  *nd  Begatire  needles,  insulated  (impcrfeclly)  with  hard  rubber, 

«Cr  iotroduced  into  the  aorta  about  one  inch  apart.     Itoth  needles 

wn  of  tteel,  gold  plated  at  the  points.    The  negative  needle  wis  acci- 

deaiall/nin  tbroi^h  the  artery,  and  emerged  into  the  muscle  beneath. 

Ibecurrenl  from  sixteen  ceils  of  a  StOhrei's  battery  was  passed  for  ten 

minates.    The  artery  vras  not  compressed.     Blood  flowed  through  tt  at 

great  fcrct 

Xuulf. — Bloody  foam  surrounded  the  negative  needle,  the  blood 
emerging  from  the  aiicry.  Needle  loose.  It  dropped  out,  the  blood 
followod. 

Positive  needle  adherent  to  artery,  requiring  a  little  force  to  pull  it 
away.  Artery  wa*  cut,  before  the  needle  was  removed,  to  look  for 
clot.  No  clot  discovered  in  the  veissel.  A  little  black  material  was 
Ibund  adherent  to  the  wall  of  the  artery,  and  to  the  positive  needle  at 
the  point  of  entrance-  The  lining  membrane  of  the  artery  was  altered 
and  discolored,  wherever  either  needle  had  touched  it,  over  a  space 
about  one  and  a  half  line  in  diuncter- 

ExrettlMEMT  IV. — Medium-sized   dog   etlieriKcd.     Positive   needle 

(platinum),  insulated  with  hard  rubber,  was  placed  in  the  artery.     Nega- 

HtiTe  needle  (platinum),  insuUled  with  shellac,  iif  muscles  near  the  spine. 

HEightcen  cells  Slohrcr,     Time,  ten  minutes.     Current  of  blood  about 

^PUirec  fourths,  arreted   through  the  artery,  by  compression  with  Ihuiub 

and  fingers,  one  inch  above  and  below  the  needle, 

Rtsult. — Firm  black  clot  outside  of  the  vessel  at  point  of  the  eik 
trance  of  needle,  and  where  the  opposite  wall  was  touched  by  the 
needle's  point.  In»ide — firm,  black  clot,  adherent  to  the  wall,  but  not 
large  enough  to  obliterate  the  ve^el. 

Lining  nicmbiane  of  artery  blue-black,  and  coats  of  %-V8sel  adherent 
and  condensed  at  point  of  cmrancc  of  needles,  and  where  opposite  wall 
tiad  been  touched.     Needle  not  much  acted  upon.     A  little  fiake  ol 

'  Practtctl  Eltctro-Tlwnipcuiin,  New  York  Mtdbal  Jimrnat,  Deoonber,  1871. 
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hard  rubber  came  <.fr,  and  was  l«(t  attadied  tg  the  clot     A  few  bubbles 
of  oxygen  escaped  from  the  vtfsscl  alongside  the  needle. 

£xr£K[UENT  VII. — Positive  needle  gold,  noQ-insulated  Negative 
needle  steel,  noo-insulated.  Both  in  vessel.  Sixteen  cells.  Time 
ten  minutes. 

Result. — Clot  same  at  the  positive  pole  as  in  Experiment  IV.,  but 
action  on  lining  membrane  was  much  Less  than  in  that  cxiierimcnt. 
Gas  cscapcJ  ai  ne^iive  needle.  Xo  clot  at  negative  needle.  Aitciy 
compressed  only  below,  circulation  airestcd. 

Expcrimrn'tXI. — Renal  artery  of  dog  was  cut,  and  blood  alloved  to 
flow  into  pcriioneal  cavity.  As  it  flowed,  negative  and  positive  steel, 
non-insulated  needles,  connected  with  ciglitecn  cells,  were  dipped  into 
it.  Action  commenced  at  once.  A  dark  cloi  formed  about  [Knilivc 
□eedle,  and  a  lijjhl  foam  around  negative.  At  the  end  of  one  minute, 
at  the  posiiive  needle,  a  black  clot  had  foriued,  a  quater  of  an  inch  in 
diameter,  dense  enough  to  be  lifted  out  of  the  fluid  on  tlic  point  of  the 
needle,  and  to  su-itain  Its  own  weight.  Ac  negative  needle  there  was  a 
spumous  yellow  mass,  which  could  be  lifted  id  part  from  the  blood  oti 
tiie  needle's  {loint,  but  which  had  no  con^stence  whatever. 

The  ex|ierit>i<nts  were  continued  with  Dr.  Keycs,  at  the  slaughter- 
house, the  needles  being  placed  in  the  wann  blood,  as  it  flowed  from 
the  arteries  of  dying  animals.  These  experimentit  were  performed 
under  great  difficulties,  and  at  some  ri&lc  of  being  kicked  by  the  cxpiiiny 
bullocks,  and  did  nol  therefore  lead  \o  any  inipojtani  rcsiiUs. 

Blood  coagulates  so  quickly  after  it  W-aves  tlic  body  that  when  we 
wish  to  determine  the  chemical  action  of  the  electric  current  on  it,  it  ia 
necessary  lo  introduce  the  needles  into  the  vessels  of  the  living  aminat, 
or  into  the  blood,  just  as  it  is  flowing  from  the  vessels. 

During  the  winter  of  1S73  Dr.  Beard  made,  with  the  assiituncc  of  Dr. 
J,  H.  Raymond,  similar  experiments  on  dogs  and  rabbits.  The  animals 
were  etherized,  ciit  open,  and  the  needles  (platinum)  inserted  into 
different  arteries  and  veins,  to  some  cases  also  the  arteries  were  rup- 
tured, and  the  needles  were  introduced  into  the  pool  of  blood  before  it 
had  time  to  copulate. 

The  conclusions  In  regard  to  the  electro-coagulability  of  the  blood, 
to  which  we  have  been  led  by  ihcK  repeated  experiments  on  animals 
and  on  men  arc  these  : 

1.  Both  ]>oIcs  of  the  galvanic  current  cause  a  clot  in  blood,  either 
ronning  in  an  artery  or  vein,  or  freshly  drawn,  and  stationary. 

3.  The  positive  clot  is  black,  hard,  and  small ;  the  negative  clot 
's  light,  soft,  and  bulky. 


I 


4 


I 


ACTION  OF  ELECTRICITY  ON  THE  BLUUD.  167 

3.  These  clots  are  the  result  of  the  electrolytic  action  of  the  current, 
with  the  cvoludoD  of  oxygen  and  hydrogen,  of  acids  and  alkalies,  and 
their  snbsequent  combinations. 

4.  The  largest  clot  and  most  satisfactory  observation  in  an  artery  ii 
aused  when  both/^/ri  are  placed  within  the  blood-vessel  and  near  to- 
gether. The  reason  of  this  is,  that  when  the  poles  are  near  together  in 
the  blood,  the  resistance  is  very  much  less  than  when  one  of  the  poles 
is  on  the  surface. 

5.  In  order  to  produce  a  firm  clot  of  sufficient  size  to  obstruct  a 
large  arteiy,  strong  currents — from  so  to  40  cells — are  required,  and 
qoite  iHX}tiacted  s&uices.  The  process  of  coagulation  under  the  cur 
rent  ts  comparatively  a  slow  one. 

6.  Electro-coaguladon  in  a  blood-vessel  is  aided  by  any  compression 
that  impedes  the  rapidity  of  the  flow  of  the  blood.  The  slower  the  cur- 
rent runs,  the  more  rapid  and  firm  the  coagulation.  Small  and  recent 
dots,  especially  those  connected  with  the  negative  pole,  may  possiWy 
be  washed  off.  The  practical  bearings  of  these  conclusions  on  the 
electrical  treatment  of  aneurisms  will  appear  in  the  section  on  Electro- 
Surgery 


CHAPTER  X. 

ELKCTROCONDUCTIVlTr  OF   THE  UUJIAtl   BOOT. 

The  chief  conachuent  in  the  human  body  is  water,  which  b  about 
three-fourths  of  its  averse  weight.*  The  saline  constituents  which  the 
water  hoUlii  in  solution  vary  in  quantity  and  quality  in  the  different 
ti:i£ues  and  the  different  parts  and  organs  of  tlie  body. 

The  conductibtlit}'  oT  the  body,  as  a  wliolc,  may  be  best  understood 
by  regarding  it  as  a  mass  of  water  and  saline  ingredients,  with  solid 
dssue  interspersed.  The  degree  of  resistance  to  the  current  that  differ> 
ent  |varts  of  the  body  oQer  will  therefore  depend  on  their  structure. 
Those  |>arts  which,  like  the  bones  and  cpidcmus,  contain  little  water, 
will  oiler  a  much  greater  resistance,  and  he  poorer  conductors,  thao 
those  parts  which,  like  the  muscles,  nerves  and  tendons,  and  carti- 
lages, contain  a  luge  i^ercentagc  of  water.  Soft  parts,  like  the  stomach, 
intestines,  and  mucous  membranes  in  general,  offer  comparatively 
Utile  resistance,  because  they  contain  so  large  a  percentage  of  saline 
solutions.  Saline  solutions  conduct  better  thin  simple  water,  and 
warm  saline  solutions  conduct  better  than  those  which  are  cold. 

The  human  body,  as  a  whole,  conducts  electricity  fifteen  U>  twenty 
times  better  than  pure  cold  water,  provided  the  sk.in  is  thoroughly  moist- 
ened- It  owes  this  superior  conductibility  to  the  warm  saline  solutions 
which  it  contains.  According  to  recent  experiments  by  Richardson, 
the  blood  is  the  best  conducting  material  of  the  body. 

PerccfUagt  of  WaJer  in  the  Tissues. — ^To  asccrt^n  the  relative  pro- 
portion of  water  in  the  different  tissues  of  the  body  is  a  subject  that 
has  occupied  a  number  of  observers.  The  results  of  the  different  inves- 
tigations do  not  agree  mathcm.itically,  for  the  reason,  partly,  that  indi- 
viduals differ  in  the  water-holding  capacity  of  their  tissues,  u  in  all 
other  respects. 

The  following  table  f  gives  at  a  glance  the  results  of  the  different 
invest igaior* : 

•  Pcreint,  Feed  anti  Diei,  Am.  «d.,  p.  39, 

\  ZiirinHrn.  Di*  Bttctrkitiit  tn  dtr  Mtdkin,  vierte  ijani  Dtnsearbeicete  Anflajiv. 
Enie  Halfie,  ft.  iS.     1S7X. 
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rUICEHTACE  or  ••ATIR  IN  THE  TISSUES  OF  THE  Ht>UAW  BODY. 
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An  examination  of  the  above  table  shows  dearly  these  two  facts : 

t.  The  percentage  of  water  in  the  different  tissues  of  the  human 
Wj",  excepting  the  skin  and  bon&s,  is  almost  uniform — ranging  be- 
Iwtn  JO  and  90.  The  percentage  of  water  in  the  skin  is  almost  two- 
tiiiids  u  great  as  in  the  brain,  :>)>inal  coril,  and  nerves.  In  the  bonet 
^t  percentage  of  water  is  onc-fiflh  that  of  the  soft  tissues. 

t.  There  appeara  to  be  more  water  in  the  tissnea  of  new-bom  chil- 
"ifrathan  in  adults.     The  diffiTcnce,  however,  is  but  trifliDg. 

hiTcst^aliotis  of  a  similar  character  have  been  made  on  the  tissues  of 
<<un,  dogs,  frogs,  cats,  bares,  and  rabbits  ;  the  results  do  not  differ  mate- 
"*"rfn)in  tbos«  obtained  on  the  tissues  of  human  beings. 

Compared  wiili  a  number  of  metallic  stib»tances,  the  hnman  bodjr 
"  >n  exceedingly  poor  conductor.  Thus  it  has  been  citimated  that 
'"'Pper  ia  several  thousand  million  times  a  better  conductor  than  the 
■"imaB  body. 

Dr.  C.  B.  Radcliifc  made  three  experiments,  in  which  he  measured  the 
"'Wancc  of  ncne,  tendon,  and  muscle,  as  nearly  of  the  same  rfiape 
'™  siwas  possible-  The  pieces  were  talcen  from  the  sciatic  nerve, 
^^  tendo-Achillis,  and  the  adductor  longus  of  a  recently  killed  rabbit 
^^  found  the  mean  resistance  of  one  inrli  of  the  sciatic  nerve  to  be 
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4o,ooo  units  (sec  |>.  66) — thai  is,  about  eight  times  the  resistance  of  ths 
Atlantic  cable ;  of  the  tcndoa,  38,000  units ;  and  of  the  niuticle,  1 2,oog 
luiits.* 

Bones  and  SAin  foor  Gmilactcrs. — It  )ihouM  never  be  forgotten  that 
the  eptdcmiis,  in  a  dry  state,  ii  a  puor  cunductoi.  In  pmcticc  this 
resistance  of  the  epidcimis  is  overcome  by  thoroughly  moistening  it. 
The  h%ir  and  noils  are  aJso  poor  conductoi;;.  In  making  a;ip!icalion8  to 
the  top  of  the  bead  it  is  necessarj*  to  ihoroughly  moisten  the  hair.  The 
buiica  contain  leu  water  than  the  aoft  parts,  and  are  consequently  poorer 
conductors.  Soft  parts  which  are  thus  enclosed  in  a  bony  covering  are 
leis  powerfully  affected  than  soft  parts  which  arc  not  so  enclosed. 

The  Currrnt  ttnds  In  take  Ikt  shvrlest  Way  lehveen  the  Eleetrfidet.— 
The  electric  cuncnt  always  takes  the  shortest  and  most  direct  course 
from  one  pole  to  the  other,  provided  the  media  intervening  between  the 
electrodes  is  of  a  uniform  conductibility.  When,  tlieiefore,  the  |>OGitire 
dectiodc  is  applied  to  one  part  of  the  body,  and  the  negative  to  the 
Other,  the  current  would  diffuse  iteclf  uniformly  between  tlic  pole9» 
provided  the  structures  of  the  body  between  them  were  tinifonn.  But, 
aa  has  been  seen,  the  different  parts  of  the  body  vary  widely  in  regard 
to  their  conductibility, — those  which  contain  a  Large  quantity  of  saline 
solutions  being  good  conductors,  and,  vice  ixrtS,  those  which  contain 
a.  iinall  quantity  being  poor  conductors, — the  difference  of  conductibility 
between  muscle  and  bone  being  nearly  twenty  to  one. 

I'he  current  docs  not  affect  all  imrts  Blike.  The  extent  to  which  any 
part  is  directly  reached,  when  the  current  is  applied  over  Che  auiface, 
will  dci)end  both  on  its  structure  and  its  situation. 

Soft  paits,  which  contain  a  large  amount  of  water,  like  the  braio, 
spinal  cord,  and  abdominal  viscera,  are  good  conductors,  and  unless 
their  »iluatton  is  unfavorable,  they  are  directly  and  powerfully  affected 
1^  the  current,  when  applied  to  the  surface  by  means  of  moist  conduct- 
ors. On  the  other  hand,  bone,  which  contains  a  much  less  percentage 
of  water  than  the  mu;iclci  and  soft  parts,  is  comparatively  a  poor  con- 
ductor. Accordingly,  soft  parts  which  arc  partially  or  entirely  enclosed 
by  bone  are  much  less  readily  affected  by  external  applications  than 
would  be  the  case  if  they  were  exposed. 

Another  legitimate  inference  from  the  accepted  theories  of  the  nature 
of  electricity,  and  from  what  we  know  of  the  relative  conductivity  of 
the  different  ti:$sues  of  the  body  is,  that  wlien  electrodes  are  placed  on 
the  iurface  of  the  body  the  current  moves  between  them  in  a  kind  of 


*  Oymamiet  ^  Ntrvt  and  UuuU,  p.  19. 
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mluUdri;  or  wave-like  manner,  extending  on  both  sides  of  the  mcdiaa 
line  between  tbem  few  a  coastdeiable  distance. 

Tbax  ihcK  theories,  in  regard  to  the  electro-coQductivtty  of  the  body, 
w  foood,  is  proved  in  three  ways : 
1.  ttjT  experiment  oo  the  living  snbject. 

I.  Bf  direct  expcninent  with  the  galranosco|)ic  frog  and  reflecting 
jlihaaofoctcT  on  the  dc^  subject. 
3.  Bjr  the  evidence  of  pathological  cases. 

Tloi  the  tendency  of  electricity  is  to  lake  the  shortest  road  between 
ite  electrodes,  ill  proved  by  the  followinjc  ex)jeriincnt :  The  two  Jbre> 
una  are  crossed  so  timl  they  touch  each  other  a  little  distance  above 
■he  mist.  Placing  tK>w  one  electrode  on  the  outer  surface  of  each  ann, 
ind  letting  the  galvanic  airrenc  nin,  a  feeling  of  heac  and  pricking  is 
fei.  not  only  beneath  the  clccttodcs,  but  also,  to  a  less  degree,  at  the 
ftitrnw/a^£t  »/  tht forearms  where  they  touch  each  olktr.  On  remov- 
ing Hie  electrodes  it  is  observed  that  not  only  the  spots  beneath  the 
eltarodes,  but  also  the  sjiots  where  the  anns  touched,  have  become 
mMcoed. 

TUi  shows  that  a  poprlion  of  the  current  takes  the  shortest  way  from 
«e  electrode  to  the  other,  although  that  road  lies  through  two  layers 
of  epideniiis,  which  is  a  very  bad  condttclor. 

A  portion  of  the  current,  in  this  experiment,  gctes  up  the  arm,  acroBi 
the  body,  and  doHrn  the  otlier  arm. 

In  order  to  ascertain  what  proportion  of  the  current  took  the  routa 
aoDSS  the  arnii;,  Ziemsjien*  made  the  following  cxiwrimenl :  Putting 
OIK  forearm  over  the  other,  as  in  Erb's  experiment,  he  placed  between 
tbein  two  plates  of  zinc,  connected  with  a  delicate  reflecting  galvanom- 
eter  (see  Hectro- Physics,  page  41).  The  result  of  the  experiment,  when 
30  elements  were  directed  across  ihe  aniiK,  was  a  di.'tlection  of  the 
Dccdic  j6.  j°.  The  sante  arrangement  made  on  the  dead  body  gave, 
with  10  elements,  a  deflection  of  8.5"  ;  with  15  elements,  a  detiection  of 
19.7*;  with  so  elements,  aS.a'.  On  separating  the  forearm,  so  that 
the  whole  current  must  run  around  through  the  arms  and  body,  he 
found  that  widi  10  elements  there  was  a  deflection  of  15.9" ;  with  15 
cleiDenls,  a  defection  of  31.7°  ;  inlh  20  etvnicnts,  a  dclkction  of  4S.5". 
The  conclusion  was  that  in  each  experiment  ORi-half  of  the  current 
went  across  through  the  forearms,  and  the  other  half  up  and  down  the 
arms  and  through  the  body. 
£vidttKe  cf  J'atheiogical  Cater. — When  the  spinal  cord  is  in  a  condi 


*  Of,  dt.,  p.  za, 


173 


EtECTRO-PHYSIOLOCY, 


(ton  oi  hcilcl),  a  povrerTuI  current  may  be  applied  down  tlte  back  wiib- 
out  discoiiifon;  hut  in  oses  of  myelitis,  spinit  congestion,  and  othei 
morbid  stales,  very  marked  and  peculiar  symptoms  arc  sometimes  ob- 
served. Wc  have  seen  a  case  of  iitycltlb  when  even  a  very  mild  faradic 
ciiireiii  over  the  spine,  near  rhe  suppoited  seat  of  the  disea&e,  caused 
severe  pain  in  the  right  leg  that  continued  for  several  hours.  Such  a 
phenoineiiou  is  never  observed  in  health.  Tlie  fact  that  it  docs  occur, 
especially  when  the  electrodes  are  not  placed  near  any  prtnuioeot 
nerves,  shows  very  clearly  that  the  current  affects  the  spinal  cord  in  a 
more  direct  «fay  than  by  mere  reflex  action. 

The  sensations  of  the  patient,  and  the  results  of  treatment,  also  show 
that  the  stomach,  liver,  spleen,  intestines,  and  the  genital  organs  JD 
both  sexes,  are  traversed  by  tlie  current  in  external  applications  of  either 
current. 

Experiments  on  Dead  Subject  with  a  Frog  /Reparation. — Erb  opened 
the  skull  of  a  dead  body,  took  out  the  brain,  and  covered  the  out- 
side of  the  skull  with  pieces  of  muscle  about  thrccquarters  of  sn 
inch  thick.  Over  the  muscle  pieces  of  skin  were  placed,  and  over 
the  ^kin  the  electrodes.  The  skull  was  then  tilled  with  the  braini  in 
such  a  wny  as  to  avoid  any  direct  connection  with  the  muscle.  The 
skull  was  thoroughly  dried,  and  a  prepared  frog  placed  on  the  cerebral 
matter.  .\  very  gentle  current  was  then  let  on,  and  both  on  opening 
and  closing  the  frog  contracted  energetically,  showing  that  a  iwrtion  of 
the  electricity  at  least  p,isscd  through  the  brain.  Branch  currents  may 
also  have  gone  around  through  the  layer  of  muscular  tissue ;  but  the 
important  point.  iLat  wme  of  the  electricity  took  the  short  way  direct 
through  (Ik-  »knll  and  brain,  was  in  thiit  experiment  conclusively  showTL 

The  s.ime  experiment  with  the  faradic  current  showed  the  same 
result. 

Simitar  eKperiments  on  the  spinal  cord  showed  that  the  curreat  pene> 
U-ated  the  vci-tcbnc  OS  readily  as  through  the  skull. 

Actual  Rxperiment  with  a  Reflecting  Galfanemeter. — The  e\*idence« 
already  given  arc  sufficient,  with  corroboration,  to  establish  the  {act, 
that  the  electricity,  when  applied  to  the  surface  of  the  body,  goes 
through  the  tissues  lying  between  the  electrodes,  and  that  all  the  in- 
lental  organs  may  be  thus  acted  on  by  the  current.  The  mathematical 
demonstrations  of  this  fact  that  have  been  recently  nude  byBurchardt. 
and  after  him  by  Zicmssen,  arc,  however,  none  the  less  interesting. 
Zicmssen's  method  of  invextigatinn  w.is  to  insert  two  ]Matinum  needles, 
insulated  to  their  iioints,  into  the  organ  to  be  experimented  on,  as  the 
brail),  spinal  cord,  sympaihcticj  lungs,  liver,  etc.,  and  connect  theni  with 


J 


ELECTRO-CONDUCTIVITY  OF  THE  HUMAN  BODY.        I^J 


} 


adelicite  Wiedmana's  leficciing  galvanometer,  while  the  electrodes  of 
tp}raAic  battery  of  fiom  i  to  50  elements  were  apijlied  fxltrnaily,  ic 
Hichaway  that  the  current,  in  passing  from  one  to  the  other,  must 
|uu  iktot^  the  place  where  the  points  of  the  needles  were  inserted. 
Tlirte  experiiDents  were  performed  on  tiie  dead  subject,  and  on  ani- 
ouls,  liring  and  dead.  Unpolarizablc  nec<11cs  (KIccliD-Phyi^ics,  p.  31J 
vcre  ued.  The  budy,  or  )<:ttt  to  be  examined,  was  iaolaled  on  wood 
crglatK.    By  these  means  he  easily  demonstrated  these  two  facts; 

I.  That  allike  iniernal  parts  and  organs  of  Ike  body  ian  bt  traveriti 
iy  drrh'eti  tarrenis  (sec  page  29)  Token  the  eUifrodes  connected  with 
HahmiU  battery  art  praptrly  plated  on  the  skin. 

When  the  electrodes  are  placed  on  (he  head,  derived  ctirrents  put 
through  the  tuain.  When  the  electrodes  are  placed  on  the  spine,  de- 
lind  currents  pus  through  the  cord.  In  the  same  way  it  was  demon- 
Urucd  that  the  sympathetic,  heart,  lungs,  liver,  spleen,  intestines,  and 
blaiUer  were  traversed  by  derived  currents  when  the  electrodes  were 
■pplifd  respectively  to  the  neck,  thorax,  and  abdumcQ.  Sioiilarly  also 
Ac  nerve- plexuses  and  great  veins  were  shown  to  be  traversed  by  cur* 
KBti  when  external  applications  were  made. 

I.  731*  derived  currents  were  usueiily  mcst  powerfMl,  that  is,  thi 
greattsf  juantity  ef  eltclrieiiy  passed  in  a  dirtet  lifts,  between  the  ette- 
trodes. 

When  the  end:j  of  the  tinpolarizable  needles  were  removed  from  one 
another,  near  the  central  line,  the  needles  showed  less  and  less  deflec- 
tion, proving  that  the  derived  currents  were  weaker.  To  this  general 
law  there  arc,  however,  exceptions.  The  current  which  contains  a  very 
large  percentage  of  water  conducts  electricity  better  than  other  neigh- 
boring pans,  even  when  out  of  the  axis  of  the  curve. 

3.  The  derived  eurrtnts  (an  be  sent  fhreugh  Iht  internal  parts  in  any 
direction,  and  increase  in  stren^tA  with  increase  in  the  strength  6j  the 
frineipal  current, 

Wien  ihe  principal  current  is  reversed,  the  derived  ctirrents  will  be 
reversed  also.  In  one  experiment,  oti  the  dead  body  of  a  young 
man,  the  electrodes  of  tlie  pnncii>al  current  were  placed  behind  the 
ears.  Two  holes  were  made  in  the  parietal  bones,  in  the  track  be- 
tween the  electrodes,  and  two  other  holes  were  made,  about  six  ccnii. 
nKire«  farther  forward,  and  about  eight  cciiiimctrcs  from  each  other. 
In  the  holes  made  through  the  bones  into  the  brain  were  |>laced  the 
nnpolariiable  needles  connected  with  the  reflecting  galvanometer. 
Two  needles  were  also  in  the  tuberaila  quadrigemira.  The  results  of 
the  observations  arc  contained  in  the  following  table  : 
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pulM  in  direct  line 

[lolei  out  or 
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«f  coTTcnt. 

direct  line. 
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5 

i.S* 

a  6* 

1.6'           J 

to 

9.1" 

t-j" 

'■'^ 

n 

2.9" 

a.y 

is- 

10 

tf-s" 

3»* 

*'-     J 

In  the  above  observation.  u-1iich  inaj' be  regarded  as  a  crucial 
convincing  one,  these  three  points  arc  diadnctlyprored : 

//>jA  That  the  current  passes  from  one  electrode  to  the  otbet 
through  bone  aud  brain. 

Sefonii,  That  most  of  ihe  derived  currents  take  the  direct  route  in  die 
axis  between  the  electrodes,  and  that  the  strength  of  thedenvedcurrentSf 
the  conductivity  of  the  parts  being  the  sanie,  diminishes  in  proportion    1 
to  their  distances  from  Ihe  axis. 

TTtird,  That  the  tubcrcula  quadngcmina,  by  virtue  of  their  6aid 
structure,  conduct  electricity  better  than  ilie  aficr  parts  of  the  brain. 

Fcurfh,  That  the  strength  of  the  currents  sent  through  the  body  id 
proponioned  with  considerable  exactness  to  the  strength  of  the  current 
employed  in  the  application. 

The  lavfs  of  conductivity  of  the  body,  as  here  demonstrated  in  the 
brain,  have  also  been  simiLirly  demonstrated  in  the  spiooJ  cord  And  ia 
all  the  organs  of  liic  lliorax  and  abdomen. 

The  grand  conclusion  from  all  these  experimet^ts,  and  from  cliiucil 
experience,  is  that  Ihe  tlcdrocomiuclivUy  of  the  hutnatt  body  is  ta  he 
txphintdy  mainijiy  by  Ihe  Ordinary  physical  laws  of  eltclro-tsniiuciietit 
and  only  to  a  very  limited  extent  by  physielogy. 

Physiology  and  pathology  may  come  in  to  modify,  to  a  slight  extent, 
the  conductivity  of  the  body ;  for,  as  wc  have  seen,  individuals  diflrr  in 
their conductivit)'.  Increase  in  the  quantity  of  blood  or  sall5  in  the  body 
increases  the  conductivity,  and  diininutioa  of  blood  or  of  the  salts,  as  i 
lakes  place  in  some  diseases,  diminishes  the  condticti\-ity.  But  all 
these  varying  factors  have  caused  only  a  very  slight  perturbation  of  the 
physical  laws  of  electro-conductivity. 

There  is  some  difference  in  the  conductivity  of  the  living  and  dead 
body,  but  this  difference  can  mosllybe  explained  by /A/j/cn/ principles. 
Tt  may  well  be  iiiiestioncd  vrhether  the  principle  of  life,  whatever  that 
may  be,  exerts  any  very  important  inilucncc  on  electro-conductivity. 
Bnrchordl  found  that  when  more  saline  solutions  were  injected  into  the 
dead  body  the  electro-conductivity  was  increased.     This  is  just  what 
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mibooldtxpccton  physical  principles,  bceausc  warm  saline  solulioiii 
in  good  condactors  of  electricity  in  the  body  or  out  of  it. 

According  to  Ranlce,  living  miisclo  conducts  miicti  worse  than  dead 
muKle,  the  prDportion  being  as  too  to  56.  Living  muscle  couducia 
ilf.«o,ooo  times,  aad  dead  muscle  64,400,000  times  worse  than 
copper.  Dead  muscle  conducts  better  than  living,  on  account  of  the 
deoomposition  and  chemical  changes  iliat  l.ike  place  after  death,  and 
f^tcdally  on  account  of  the  accumulation  of  lactic  acid. 

EUdrff-e&nductivity  modified  ty  Age  and  Tempera  men/. — Young  pco- 
jb  ofer  greater  resistance  than  old  people,  for  the  probable  reason  Uiat 
ihe  tiisocs  of  (he  oW  contain  more  of  the  sails  than  those  of  the  young. 
The  hands  of  those  who  labor  with  muscle,  and  whose  epidermis  is 
thereby  tfajckened,  offer  greater  resistance  tlian  (he  hands  of  those  who 
be  by  brain  alone.  The  right  hand,  being  more  used  than  the  left, 
hi  a  thicker  epidermis,  and  therefore  presents  a  greater  resistance 

DiScrent  individuals  of  the  same  age  and  condition  differ  in  their 
CMdaetivity  in  a  manner  that  cannot  be  fully  explained.  When 
"ihotlts"  of  a  battery,  or  faradic  machine,  or  Leyden  jar  are  sent 
ttrngh  a  number  of  persons  in  a  row,  some  will  feel  it  slightly,  others 
itangly,  ami  perhaps  one  or  more  may  be  almost  if  not  quite  pros- 
Wttd  This  fact  may  explain  some  of  the  freaks  of  lightning,  for  it 
has  long  been  known  that  when  a  number  of  pL-rsons  are  standing  near 
uptlkertome  maybe  struck  down  and  others  unharmed.  Some  Indians 
«oJ  negroes,  it  is  said,  can  ukc  hold  of  the  electric  eel  witliout  receiving 
Aocls. 

"nie  ome  individual  may  conduct  differently  at  different  times.  As 
Ac  body  b  perpetually  changing,  as  it  varies  in  its  intimate  constitu- 
•ioa  not  only  from  year  to  year,  bvit  fioni  day  to  day,  and  froui  monicrt 
to  moment,  it  ii  easy  to  understand  why  it  should  vary  in  its  susccp- 
libililyio  electricity,  just  as  it  varies  in  its  susceptibility  to  the  articles 
ofcttlinaiy  food,  to  uimulants  and  narcotics,  and  to  iTiternal  medi- 
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THE   EFTECT  OF  ELECTRICITV  OS  Ntnt  mOM. 

It  U  not  a  UtUe  surprising  that  ticctricity  should  have  been  iu«d  as 
a  therapeutic  agent  for  more  than  a  century  before  it  began  to  be 
recognized  among  scientific  men  as  a  powerful  means  of  aiding  nutri- 
tion. In  iSCij,  after  a  scries  of  preliminary  experiments,  mainly  con> 
dueled  by  Dr.  Rockwell,  we  ascertained  that  electrisation  wa»  a  /<»»« 
of  most  remarkable  efficacy ;  that  its  permanent  tonic  effects  were,  in- 
deed, far  niofc  wonderful,  as  well  as  more  valuable,  than  its  primary 
stimulating  effects.  When  we  announced  this  discovery  to  the  pro- 
fession, in  our  Treatise  on  the  Medical  Use  ol  Electricity,  the  statement 
was  received  by  many,  and  especially  by  those  acctistotned  to  and 
fiamiliar  with  other  clcctro-pbysiDlogical  and  electro-therapeutical  rc< 
searches,  with  iiicrcduiity  and  surprise. 

The  attention  of  observers  has  been  so  exclunvely  directed  to  tbe 
primary  stimulating  efi~ect5  of  electricity,  that  ihey  have  neglected  to 
pursue  the  Kubjcct  further,  and  to  study  lis  pennanenl  effects  on  nutrition. 

The  efTccIs  of  the  passage  of  electricity  through  the  body  arc  of  a 
fourfold  character : 

I.  Micfianica' 

7.  Phytuai, 

3.  Chemical, 

4.  Ph}$whgieaL 
Inasmuch  as  the  effect  of  electricity  on  nuCrUiOD  i?  a  resultant 

all  these  four  onlcrs  of  effects,  it  is  necessary  to  speak  of  each  in 
some  detail. 

The  mtfhanUai,  physical,  and  ihtmical  effects  of  electricity  on  the 
body  are  similar  in  character  to  the  same  effects  of  electricity  on  any 
substance  whatever ;  the  phjisiologieat  effects  are  those  which  lake 
place  in  virtue  of  the  vital  properties  of  the  tissues.  The  Txethameai 
effeas  of  electricity  on  the  body  arc  most  markedly  appreciated  undet 
the  Earadtc  cuneiu.  The  reason  is  clear  fcom  the  nature  of  the  faradte 
current.  It  is  a  current  of  alternation,  of  to-and-fro  motion,  of  con- 
itanl  closing  and  breaking   (sec  Electro-Physics,  p.  54).      When  it 
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fusa  liirough  the  body,  even  when  it  produces  oo  niu&culai'  contnc- 
tiw,  il  uts  veiy  much  in  the  »am«  w^y  »  gentle  tapping,  or  pcKnd- 
n)(,  CH  nibbing  on  the  tk-mes;  and  this  gives  [>assire  cxcrdMs  to  all 
lie  detpcT  lying  a»  well  as  the  jupcrficial  tissues.  We  may  believe 
Ibl  the  molecules  of  the  tissues  arc  agitated  by  the  passage  i>f  tbe 
OTWil,  OS  the  partictei  of  a  bar  of  iron  are  moved  by  ihe  influence  of 
mjDetizadon  (see  p.  9),  or  39  bodies  are  expanded  by  heat.  Tbe 
maenxis  branch  currents  going  to  and  fi'o  act  as  so  many  shuttlecock*, 
kctpini  every  atora  in  incessant  di&turbance.  That  the  simple  process 
tl  lapping  on  the  stirface  of  the  body,  by  means  of  the  i-ibratious  that 
it  taciies,  has  a  positively  beneAcial  effect  in  cennin  chronic  affec- 
ting has  long  been  recognized.  It  is  reasonable  to  suppose  that  this 
kacficial  effect  is  tn  part  due  to  the  increase  ofcndwmoiic  action. 

fItjiuaJ  £ffecti.—'\l\c  fk;fnmi  effects  of  the  pas«gc  of  electricity 
■farmgh  the  body  are  ktat,  and  the  modifiiotian  of  tndcsmost  and  exos- 
WW,  and  the  transfcrrencc  tA  suhttantes  from  ene  pcU  to  the  other. 

He  beat  excited  in  the  body  by  the  simple  )>a.'>sagc  of  a  wcalc  cur- 
tm  that  causes  no  muscular  contraction,  is  small ;  but  there  is  little 
>)iieuioa  that  heat  is  lhu&  excited,  although  it  is  difUcult  or  ini|K>sstbIs 
(9  mcature  il  by  tbe  thcrmonietcr.  The  main  arguments  in  favor  of 
dni  belief  arc  (1),  that  all  conductors  of  electricity  become  heated 
■Bore  or  less  in  proportion  to  their  reustance  _the  body  offers  great 
iwMance,  and  more  or  less  of  tbe  electric  force  must  be  converted 
into  heat ;  and  (i),  pincerful  current's  either  galvanic  or  faradic, 
ma  when  not  used  so  as  to  excite  muscular  contractions,  cause  io- 
cteue  of  heat  in  the  track  of  its  passage,  so  marked  as  to  be  easily 
ilcttcted  by  the  touch.  No  themiometer  is  necessary  to  show  that  in 
ikrirolytic  operations,  where  strong  currents  are  used,  the  tissues  near 
the  needles,  and  between  them,  become  intensely  heated,  so  thai  to 
Kit  the  6nger  on  them  ilmotit  caiues  pain.  This  fact  we  have  demon- 
wnied  over  and  over  again  in  various  parts  of  the  body.  It  is  equally 
dttf  ihit  the  faradic  current,  even  when  not  very  powerful,  raises  the 
lerapenture  of  the  parts  through  which  it  passes.  The  iciisation  of 
itf  patient  and  palpation  by  the  operator  demonstrate  this  beyond 
doubt  Cold  extremities  are  wanned  sen&ihly  and  qnile  rapidly  by 
^■(adiiation  or  galvanization,  even  when  no  sensible  muscular  contrac- 
>i'>v  are  i>roducedby  the  current  It  i»  lotpcal  to  infer  that  very  wtak 
cwenis,  either  faradic  or  galvanic,  cause  a  slight  increase  of  heat  by 
vinnc  of  llie  passage  of  the  current,  and  as  a  physieal  effect  of  such 
PiWic,  without  reference  to  the  physiohgual  phenomenon  that  must 
Bttompany  the  physical  phcnontcna,  which  must  prob&bly  ftlM  caiue 
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ft  rii«  of  ibc  lenipenture.  Schiff  declares,  as  a  reiult  of  his  obsen*!- 
tioii?i.  that  a  nen>'c  is  warmed  by  an  almost  momentary  passage  of  the 
current. 

A  secon<l  iinpormnt  iihysical  effect  of  the  passage  of  an  electric  cur- 
rent through  the  body  is  the  IransTerence  of  substances  from  one  pole 
to  the  other.  This  physical  etTcct  of  the  current  has  long  been  recog- 
nucd.  In  the  electric  light,  for  example,  the  particles  of  carbon  go 
from  the  positive  to  ihe  negative  pole,  and  to  so  luarkcd  a  degree  that 
tbe  postitvc  carbon  is  quite  rapidly  worn  away.  A  very  remarkable 
illustration  of  this  tran&rcrence  of  ni.it(cr  in  the  tnck  of  electricity  some* 
times  occurs  in  lightning  stroke.  Trustworthy  cases  arc  reported  of 
individuals  who  have  been  found  struck  dead  by  lightning,  and  bearing 
on  tht-ir  bodies  distinct  images  or  impressions  of  some  object,  as  a  tree 
or  house,  near  which  they  stood  when  they  fell. 

Jn  1SA4,  at  Nibclle,  in  France,  three  men  who  were  gathering  pears 
vrtrv  struck  by  lightning.  One  was  killed  at  once.  The  others  were 
thrown  to  the  ground  unconsciouit,  and  one  of  these,  when  taken  home, 
was  found  to  have  on  his  hrcasi  a  "  distinct  daguerreotype  of  the  tree." 

In  1S60  a  woman  of  Sisonnc,  in  France,  who  was  struck  by  lightning, 
carried  on  her  back  a  complete  image  of  a  trc« — trunk,  branches,  and 
leaves— that  was  near  the  place  where  she  fell.  A  similar  ca«  is  re- 
corded by  Franklin.* 

The  explanation  of  all  these  cases  \a  the  same.  The  particles  of  the 
tree,  reduced  tn  great  fineness  by  the  electricity,  are  mechanically  trans- 
ported and  burned  in  the  skin.  The  process  is  therefore  not  chemical, 
but  mechanical  and  lliermic. 

Bodies  have  been  literally  tattooed  in  this  way.  TransTcrcncc  of  sub- 
stances is  a  part  and  result  of  the  electrolysis  in  organic  substances 
already  descrihcd  (Eleciro-PhysiM,  p.  47),  and  also  of  the  electrolysis 
of  organic  bodies  to  be  hcreafler  described 

The  electric  currents  also  exercise  a  positive  and  very  interesting  in- 
fluence over  endosniose.  By  the  passage  of  a  galvanic  current  the  endoi- 
motic  phenomena  may  be  both  stimulated  01  reversed.  This  is  shown 
in  the  follon'ing  experiment  of  Diiirochet:  A  tube  containing  gum* 
water  is  closird  at  one  of  il»  ends  by  animal  membrane  and  dipped  in 
A  vessel  containing  common  water.  By  the  ordinary  operation  of  the 
taws  of  endosniosiii  the  gum  water  rises  in  Ihe  tube  on  account  of  the 
ntrance  of  some  of  the  ordinary  water  through  the  membrane  into 


Doth  by  Ufihlniin;.  hy  M.  Dr.  Fcdet  iGcrmonl  rerrwid),  <;Awr/<  dn  M/^ 
;  JiiM  ^le,  1873,  ir»ntlaled  in  Tie  Clink,  Jnly  6,  1872. 
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ihe  mbe.  But  U*  the  positive  pole  of  a  galvanic  biltery  be  placed  in 
dKCdtDmon  water,  and  the  negative  pole  in  the  gum-water,  the  endos- 
mm  action  is  stimulated  to  such  a  marked  degree  that  the  level  of  the 
gnu-vnter  rises  with  much  greater  rapidity ;  if  we  reverie  the  pole  the 
Indor  the  gum-water  in  the  tube  «nki  instead  of  rises.  Thelaradicoir> 
teal  bom  the  secondary  coil  produces  no  such  effect  The  current  bom 
the  inDcr  coil — the  ejttra  current  10  called — produces  these  effects  to  1 
Im  degree.  It  is  pretty  clear,  Iherefore,  that  thes«  phenomena  de- 
pend 00  the  ekemieal,  and  not  on  the  nuehaiUa/ poncr  of  the  current. 

Vtdneai  Enthsmasis  is  inflHcnced  by  Strength  cf  Current  and  ResUt' 
ntttf  Cireuil, — It  is  found  that  the  quantity  which  rises  is  in  exact  pro- 
pcraon  to  the  strength  of  the  current,  and  to  the  extent  of  the  porous 
9ubcc.  It  has  been  found  that  the  greater  the  resisUncc  of  the  liquid 
to  dcctrolysis,  the  more  it  yields  to  this  endusmulic  action. 

ITw  above  phenomena  have  been  dcoionstratcd  at  different  timet,  and 
\if  a  variety  of  observer>. 

Bnides  tbe  physical  effects  above  described,  there  iiuy  be  many 
Otiws  that  we  cannot  at  present  recogniee  or  appreciate,  but  which 
My  be  revealed  by  the  spectroscope  and  other  means  of  refined  re- 
Mich. 

Afttr  Phytual  Effecls  of  the  Cwrmts.~~\\  has  been  observed  that 
|4uiaumin|cs  are  contracted  by  the  i)assagc  of  elcctrtc  currents  through 
Am,  uk]  that  copper  wires  that  are  used  for  conducting  electricity 
beeoBK  brittle  iherebj.  Tlie  differential  action  of  the  faradic  and  gal- 
IMC  currents  in  this  respect  is  quite  interesting,  for,  according  to 
XAakoiff,  the  copper  wires  that  conduct  faradic  currents  break  more 
^>nd3y  and  more  &  cqucntly  than  those  which  conduct  galvanic  current*. 

tliis  physical  fact  is  very  suggestive  of  what  may  be  facts  in  physi* 
flk|ysnd  pathology.  We  have  already  seen  that  magnetixation  has 
fffucal  effects  of  a  most  decided  character.  Wc  have  seen  that  it 
CKues  sodnds  to  proceed  from  the  body  magnetized ;  that  the  bodv 
nu^lized  also  bcoooies  elongated  ;  and  that  this  elongation  is  proba- 
%  due  to  tbc  fact  that  the  panicles  arrange  themselves,  during  mag- 
"CliutioQ,  Icngthyrise  in  the  direction  of  the  bar.  It  ia  not  improbable 
•tw  the  human  body  in  health  and  in  disease  may  also  be  changed  by 
t^Kiioa  of  the  currents  in  a  manner  that  we  do  not  yet  comprehend, 
"tdthu  such  phy^cal  or  physiological  changes  may  account  for  some 
^  the  therapeutic  effects  of  electrization.  This  probability'  applies 
*Vcially  to  the  after  effecu  of  electrical  treatment,  effects  that  are 
■wiccd  not  while  the  ai^ilications  are  being  made,  or  during  the  course 
"f  die  tneatnient,  but  weeks  and  months  aAer  the  treatment  is  discoo- 
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dnued.     On  this  subject  we  shall  s|)cak  in  more  detail  in  the  sectici  os 
Elcctro-Tiiciapcutics. 

Chtmiral  Effftts. — The  chemical  effects  or  the  current  ire  mainly  of 
sji  eltetrolylic  character.  They  consist  of  an  electro-chernical  composi- 
tion tif  ihc  fluids  of  which  the  bodj'  is  com|>09cii.  The  general  laws 
uid  phcii%>m'ca»  of  electrolysis  ia  its  relation  to  inciganic  mhstancct 
have  already  been  set  forth  in  the  chapter  on  that  subject  in  Electro- 
Physics,  ll  remains  for  us  here  lo  speak  of  clcctrolysi-s  in  its  rela- 
tion to  organic  life.  At  tlie  outset  we  may  remark  that  there  is  no 
evidence  that  erganiaa/ifin,  as  such,  seriously  niodiiics  electrochemical 
tlecom]>osttion,  Th«  iluids  of  the  body  decompose  under  the  Inlluence 
oTthe  current,  just  as  the  same  combination  of  fluids  with  tissue  would 
decompose  if  not  endowed  with  life.  If  llie  rc»ult3of  the  electJol>'Sts 
of  tlic  dead  body  arc  diA'crciiC  from  the  results  of  the  electrolysis  of 
the  living  body,  it  is  because  of  thechcmical  changes  that  Cake  place  in 
the  body  after  life  has  departed. 

The  human  body  is  composed  of  fourteen  diiicrcnt  chemical  aub- 
■tanccs,  m;Lny  of  which  are  singly  capable  of  dccompoung  under  the 
current,  and  in  their  various  combinations  arc  capable  of  many  decora- 
pof^ition^  and  recomposilions,  with  second-iry  results  that  cannot  well  be 
eMiiiiatcd. 

Tlic  general  facts  of  (he  electrolysis  of  inorganic  substances,  the  ap- 
pearance of  oxygen  and  actde  at  the  positive  pole,  and  hydrogen  and 
alkalies  at  the  negative  pole,  apply  also  to  the  eleclioiyiis  of  the  living 
body.  The  great  law  arrived  at  by  Faiadiiy,  that  in  electrolysis 
substances  are  decomposed  in  eciuivalcnt  (HoporEions  (sec  Klectro-  ■ 
Physics,  p.  46),  also  finds  no  exception  or  interference  in  organic 
structures. 

S^me  ef  tke  Phenomena  af  Elecirotysis  0/  Living  and  Dtad  Titttus.~' 
In  order  todclcnnine  the  cleciiolytic  effect  of  the  current  on  organic  sub- 
stances wc  have  made  a  wide  variety  of  cxperimcnti  on  both  living  and 
dead  tissues,  fluid  and  solid,  in  a  normal  as  well  x%  pathological  coikU* 
tion,  on  aiiimals  and  men.  Wc  have  tried  the  galvanic  current  on  the 
voluntary  and  invoiiinlary  muscles  ;  on  the  mucous  and  serous  nKm- 
branes  ;  on  brain,  spinal,  and  wtrvc  matter  j  on  the  lungs,  the  heart,  the 
liver,  spleen,  stomach,  intestines,  bladder,  uterus  ;  on  the  saliva  and  the 
urine  ;  on  the  cartilage  and  on  bones.  The  general  conclusions  M 
wbi;:h  wc  harearrivcd  from  these  experiments  are  these  : 

i.  All  these  animal  tissues,  living  or  dead,  decompose,  so  far  as  CAL 
be  seen,  like  inorganic  substances,  and  by  uniform  laws. 

8.  I'hc  fact  most  patent  to  su^icrficial  observation  is  that  the  rapidil; 
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cf  du  elcctrolyeu  dcrpends  more  on  the  amount  of  fluid  in  the  tissues 
Ikin  en  all  other  factors  combiacd. 

}.  The  grcAt  difference  in  the  effects  of  electrolysis  on  OT^nic  and 
imginic  ^ubsunces  is  seen  after  the  curTCiil  hx^  ceucd  to  act.  In 
liudectroljrus  of  most  inorganic  substances— such  for  example  as  iodide 
of  pota^um,  acetate  of  lead,  chloiidc  of  sodium,  and  so  forth— the 
ffftcts  cease  as  soon  as  the  current  ceases  ;  the  substances  remain  in 
lie  condition  that  the  curient  left  them.  The  electrolysis  of  organic 
Bbttuoes  stariJ  a  process  that  continues  long  after  the  current  ceases  ta 
Jim 

Sltelr&lysis  of  the  While  of  an  £^f. — When  the  white  of  an  egg  is 
elearolyzed  by  copper  needle*  or  wire,  white  flakes  rapidly  form  around 
Ac  Dcoik  connected  with  tlie  negative  jiole,  covering  the  needle  as 
ratua  coven  a  bobbin  of  a  loom.     This  white  covering  soon  becomes 
deiichcd  from  the  needle,  if  [he  current  i*  tolerably  strong  and  floats 
oa  the  tutface  of  tlie  albumen,  and  then  another  similar  envelope  is 
bmieil  over  the  needle.     In  a  little  lime  the  surface  of  the  albumen 
beconies  covered  with  white,  flight  mavitrti,  rci^embling  what  are  known 
on  our  tables  as  "floating  islands."     These  fonuations  arc  not  coagula, 
IS  might  be  ttippoAed,  but  are  simply  composed  of  hydrogen  gaii  envel- 
oped by  very  thin  layers  of  albumen,  into  which  it  is  mechanically  driven 
\ff  the  elecirolylic  action,  after  the  analogy  of  Hoap-biibbles  and  the  froth 
of  s  beaten  egg,  where  the  distcnaioa  a  earned  by  common  air  envel- 
oped by  water  and  albumen. 

Besides  these  changes  the  albumen  beromes  discolored,  and  reddiiJt- 
jrdUnr  streaks  are  found  at  both  poles.  This  discoloration  is  due  partly 
to  the  action  of  the  oxygen  or  tlie  albuiucn  on  the  copper  of  the  elec- 
trodes. 

Although,  as  has  been  said,  plafinum  wires  at  the  point  of  insertion 
into  the  substance  aie  best  for  tKese  experiments,  since  they  are  not 
acted  on,  and  exhibit  the  changes  in  their  punty,  yet  a  conimon  sewing 
or  darning  needle,  or  (U>pper  wire,  will  answer ;  but  it  sliotild  be  bome 
in  mind  that  the  action  of  the  substances  on  tlirse  will  complicate  the 
observation,  and  that  they  will  in  a  short  time  become  destroyed  by 
oxidation. 

EUclrolysii  of  Frtsh  Milk. — When  fresh  cow's  milk  is  electrolysed 
with  pliitnuui  needles  an  odor  of  chlorine  is  distinctly  perceived,  due  to 
decomposition  of  the  chloride  of  sodium,  and  little  islands  of  foam  appear 
sn  the  Hirfacc.  Tlii^  foam,  on  being  broken  up,  gives  forth  an  odor  of 
chlorine,  and  disapiwais,  showing  that  it  is  not  coagulated  albumen, 
bnt  simply  chlorine  gas  and  albuminous  envelopes. 
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EUetr^ysis  of  the  AfMfiir  and  Vttrfous  Hwnort  of  tht  Eye.  — Whm 
ptatimim  needles  connected  with  a  galvanic  current  are  inserted  into 
the  aqucotis  and  vitreous  humon  of  the  eye  of  a  dead  or  djnng  rabbit, 
ra[>id  clectrolyiis  tiikea  place  at  both  poles,  with  evolution  of  gases  in 
albnniinou?  envelopes.  A  cloud  resembling  cataract  is  speedily  formed 
over  the  |>upil,  and  in  a  few  moments,  if  the  current  be  of  medium 
sticngih.  the  covering  of  tlie  eye  will  be  ruptured,  witli  a  violent  escape 
of  albunicn-cnvclopcd  gases.  This  process,  which  Dr.  Beard  has  fre- 
quently studied  in  the  eyes  of  rabbits  and  dogs,  is  similar  to  that  which 
takes  |)lace  in  the  electrolysis  of  hydrocele  and  of  certain  cystic  tumors. 

Eltiiroiysis  of  Beef. — It  is  possible  to  gain  a  measurably  coucci  idea 
of  what  changes  take  f>lace  during  and  after  electrolysis  of  the  living 
body,  in  health  or  disease,  by  studying  the  phenomena  that  appear 
during  elecirolj'&is  of  dead  tissue.  If  a  piece  of  beefsteak,  for  example, 
be  subjected  to  the  action  of  the  galvanic  current  by  needles  coonccted 
with  thc,|>ositivc  and  acgaiivc  poles,  a  process  somewhat  resembling 
frying  can  be  distinctly  seen  and  heard  and  felt ;  more  wpecifically, 
bubbles  of  hydrogen  appear  at  the  negative  pole,  and  a  kind  of  hissing 
sound  I!)  heard,  even  when  the  ear  is  at  wmc  Iililc  distance,  and  a  poii- 
bvc  sensation  of  heat  is  fell  when  the  finger  is  pressed  over  the  port 
that  is  being  electrolysed.  Under  the  microscope  this  process  can  be 
more  closely  studied.  Chemical  examtnalion  shows  ihai  oxygen,  acids, 
and  albumen  go  to  the  ixjsitivc  pole,  while  hydrogen,  alkalies,  and 
coloring  matter  go  to  Lhc  negative,  and  the  action  at  the  negative  pole 
is  much  greater  than  at  tlie  positive.  Under  this  jnocess  the  beef  be- 
comes gradually  dried  and  changed  in  color,  owing  to  the  disappearance 
of  rhc  watery  constiluciils  and  the  other  electrolytic  action;  and,  in 
proportion  as  the  beef  grows  drier  and  the  fibres  begin  to  lose  their  ad- 
herence attd  fall  apart,  the  electrolytic  process  becomes  less  and  less 
active,  because  there  is  less  fluid  on  which  to  act. 

For  some  hours  after  the  needles  arc  removed,  the  process  of  drying 
and  disintegration  and  decoloration  goes  on,  until  the  portion  that  lies 
between  and  near  the  poles  shrivels  contracts,  and  crumbles,  until  it 
resembles  the  burnt  corners  of  a  piece  of  roast  beef. 

Elecitolysis  r/  Fruitt  and  VegetabUs. — We  have  experimented  on  a 
variety  of  fruits  and  vegetables — as  oratigcs,  lemons,  apples,  pears, 
peaches,  potatoes,  turnips,  etc  The  effects  of  the  electrolytic  aaion, 
as  they  appear  to  the  eye  and  the  ear,  though  consistent  with  the  great 
general  laws  of  electrolysis  of  inorganic  substances,  yet  arc  more  or  less 
modified  hy  the  varieties  of  stnicture.  When  a  sound  apple  is  electro- 
lyxed,  the  part  around  the  negative  needle  clianges  in  color  and  Itioki 


EFFECT  OF  ELECTRICITY  ON  NUTRITION. 


I8j 


as  though  it  had  been  bruised  and  was  beginning  to  dccayi  ind  the 
needle  soon  becomes  loosened  and  will  easily  fill  out.  The  process  of 
drying  and  decoloration  goes  on  after  the  op<;radon  is  discontinued.  Jn 
fruits  and  vegetables  the  etcctTolytic  changes  that  take  place  are  brgeljr 
due  to  ihe  electrolyution  or  water,  vhich  is  aided  by  the  adds  that 
they  contain. 

When  muscles  have  been  separated  from  the  body  and  submilled  for 
several  days  to  the  action  of  a  strung  galvanic  current,  iherc  have  been 
found  at  the  positive  pole  sulphuric,  phosphoric,  hydrochloric  and  aco- 
tic  acids,  and  at  the  negative  pole  alkalies — 33  &oda,  pola&sa,  and  am- 
uonia. 

I^grok  and  Oaimus  have  shown  that  w^en  an  alkali,  as  carbonate  ol 
aoda,  ia  placed  at  die  poMtive  pole  in  electrolysis  of  thi;  human  body, 
and  an  acid — as  tartaric  acid — at  the  negative  pok,  llie  usual  eschars 
have  DM  been  formed.  This  would  seem  to  indicate  that  the  cauteriza* 
ck>n  io  electrolysis  is  due  in  part  to  the  acids  and  alkalieK  that  result 
Crom  the  decomposition. 

This  cauterizing  action  is  not  solely  due  to  the  acidi  and  alkalies,  for, 
when  other  acids  ami  alkalies  are  applied  to  the  body,  eschars  of  the 
same  degree  arc  not  obtained.  The  current  i>cneCrates  and  pcn-ades 
the  tissues  and  induces  various  changes  beyond  and  beneath  tlie  eschar, 
which  chinges  continue  long  after  the  current  is  broken. 

The  phenomena  above  described  all  occur  undur  the  galvanie  cur- 
rent, and  with  needles  as  electrodes. 

"ntc  current  (rom  the  primary  coil  of  the  faradic  machines  has  some 
electrolytic  power,  and  even  the  current  from  the  secondary  and  ter- 
nary coils  is  not  withotu  some  chemical  effect.  It  is  not  necessary  to 
Dse  DccdJes  or  pointed  electrodes  of  any  kind  in  order  to  (iroducc  elec- 
trolysis ;  but  with  a  suJficicnt  strength  of  current  tlie  |jht.iiomcna  may 
be  produced  by  large,  flat,  nwtallic  surfaces.  There  is  more  or  less 
electrolysis  in  ail  the  ordinary  applications  of  electricity  to  the  body, 
whether  made  with  nirlals  or  sponges,  small  or  large, 

Phyiioiff^ttl  Effects. — The  physiological  effects  of  electricity,  pro- 
perly so  called,  are  those  which  take  place  by  virtue  of  the  vital  proper- 
ties of  the  body-  The  other  effects  above  describcd^mechanical, 
|>bysical,  and  chemical — arc  not  peculiar  to  living  bodies ;  they  are 
observed  on  the  dead  as  well  as  the  living,  on  inorganic  as  well  as 
organic  substances,  although  they  are,  as  we  have  seen,  more  or  less 
n*oHi&cd  by  vitality.  But  the  physio  logical  elTects  of  which  we  are  here 
to  speak  are  peculiar  to  organiiation  ;  they  cease  when  life  ceases,  for 
they  arc  loatnly  the  modification  of  the  vital  processes  by  electricity. 
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Tlere  are  in  general /wr  ways  in  which  electricily  applied  o  itie  n» 
suei  modifies  their  physiologicaJ  functigns  :— 

1.  It  may  increase  them. 

2.  It  may  dmiinish  (hem. 

3.  It  m^y  arrcsl  thcin. 

4.  It  may  modify  their  quality. 

Some  of  the  more  imporUnc  illustrations  of  their  effects  have  been 
already  discusted. 

We  have  seen  that  electricity,  according  to  the  kind  that  is  employed, 
and  according  to  the  method  and  »lrcngth  aiiJ  Icii^h  of  the  spplica- 
tion,  causes  various  phenomena  on  the  skin,  contracts  voluntary  aad 
involuntary  muscles  when  applied  either  to  the  muscles  themselves  01 
to  the  nerves  that  siipiily  them,  and  increases  tlie  process  of  oxidation, 
and  raises  the  tcniperature,  excites  the  nerves  of  common  and  special 
&en»c  so  as  li>  cause  p^in,  flakes  before  the  cyei,  noises  in  the  cars,  and 
a  peculiar  taste  and  odor.  When  niiplied  to  the  pnenmogastric  it 
increases,  diminishes,  or  arrests  the  action  of  the  hearL 

1  (  remains  here  to  speak  of  the  following  physiological  effects  of  elec- 
tricity : — 

1.  On  the  circulation. 

2.  On  secretion  and  cxcredou. 

3.  On  absorption. 


I 
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The  cifcct  of  electricity  on  the  circulation  is  somewhat  complex.  It 
includes  the  effect  on  the  heart  and  on  the  unstripcd  muscular  fibres  ol 
the  arteries,  as  well  as  on  the  central  and  peripheral  nervous  syattcm  in 
general,  since  the  Sow  of  blood  in  the  arteries,  veins,  and  capillaries  is 
influenced  by  the  quality  and  (luaniity  of  innervation  that  they  rccrive. 
Wc  have  to  speak  merely  of  the  direct  effect  of  electricity  on  the  captU 
lory  circulation.  It  has  been  shown  already  that  eleclrisatioti  of  the 
cer^'ical  sympathetic  may  have  the  directly  opposite  effect  of  contraciir^ 
or  dilating  the  vessels  of  the  retina.  That  the  same  opposite  effecis 
may  follow  ciectriiation  of  any  part  or  organ,  depending  on  the  teav> 
perumcnt  of  the  patient,  the  quality  of  current,  and  the"  length  and 
strength  of  the  application,  is  also  demonstrable.  One  effect  is  con- 
stant under  all  conditions,  and  that  is,  that  the  circulation  is  modified 
in  one  or  the  other,  or  in  both  ways.  The  average  ultimate  effect  a 
to  increase  theyfuw  0/  bloci,  raise  Ihi  temperalurty  and  dilate  tAt  titins. 
Dilatation  of  the  veins,  after  prolonged  electrization,  is  a  phenomenon 
that  can  be  dcuronsiratcd  Mith  coac  on  any  part  of  the  body  where  the 
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vtini  ore  pmiiiineoc.    The  back  of  ihc  hand  is  the  best  place  to  slud/ 
ihis  |>he[KKuenoii,  and  faradization  iUiutralcs  it  iiK»t  Uisuiictly. 

T^  edUrgetuctit  of  th<  veins  U  Accompanieii  by  a  n^  in  iciiit>era 
Cure,  and  especially  if  th«  muscles  hav«  beco  brought  iiitu  vigorous 
coumciion,  that  is  doI  only  imiicatcci  by  the  thci:))Oiticicr,  hui  in  ap- 
ptcciatcd  by  tbc  subject.  Under  |jctier.il  fa lailiza lion  tbi:  hanib  and 
feel  become  waiiiiir  during  the  sitting,  and  may  remain  warmer  for 
houw.  Central  galvanization,  or  galvanization  of  the  cervical  synip*- 
tbcLic,  also  wanus  the  periphery. 

OaSccrethit  <vi4  Excrttiaa. — Tlie  sccreiiiig  power  of  the  accreting 
(Xgus  of  the  body  is  very  markedly  influenced  by  ctccuizatioo.  The 
lUoil  elTeCt  i«  to  increase  llieir  activity  ;  but  when  very  mild  currenti 
K  used,  such  effect  is  nut  always  olwerved,  and  it  is  probable,  from  oui 
Qpenmcnts,  that  very  strong  cmrcnts  may  produce  a  reverse  eflccL 

On  the  liukrymal  gtanJs  the  action  of  the  Current  is  not  so  easily 
ibofni,  because  strong  currents  are  'nut  well  borne  on  the  face  or  head, 
tod  the  glands  them&elves  are  not  directly  accessible.  It  is  difficult  to 
dtwle  wbetbcr  the  flow  of  tears  that  accompanies  strong  elcctriiation 
ef  the  face  is  the  result  of  the  mechanical  irritation  or  the  pliysio- 
logical  action  of  the  current  on  the  lachrymal  glands  or  the  nerves  that 
>a^j  thcni. 

The  secretion  in  mutous  mcmdranes  is  quickly  increased  by  electriza- 
tion, i»  can  be  demonstrated  most  easily  on  the  Scfineidenan  membrane 
by  means  of  metallic  electrodes  introduced  in  the  nasal  jmssages. 
Iliil  face  becomes  of  practical  importance  in  the  treatment  of  the  to- 
oiled  "dry  catarrli."  and  also  in  exhausting  diseases,  associated  with 
dr)-fless  of  ihc  mucous  membranes. 

On  tlie  salivary  tiereiion  the  etTect  of  the  current  is  very  easy  of  de< 
njoitsinttion.  That  application  of  the  current,  both  galvanic  and  faradic, 
Can  increase  the  secretion  of  ihc  salivary  glands,  is  very  easily  demon- 
strated. We  have  sho^^■n  this  at  various  times  during  the  past  live  years, 
galvanucing  or  faradizing  the  tragas  of  the  ear,  with  either  pole,  or  against 
the  membrana  tympani.  This  eflcct  is  due  to  the  excitation  of  tlie 
chorda  tympajii  nerve,  some  of  the  fibres  of  which  go  to  the  subnuxillaiy 
ganglia.  This  increase  of  saliva  is  somctimei  so  great  that,  while  the 
ctinent  is  flowing,  continual  swallowing  is  necesf.iry. 

In  sensitive  persons  the  same  effect  follows,  by  reflex  action,  elcctri- 
iation in  almost  any  jiart  of  ihc  neck  or  fxce.     In  certain  pathological 
u  Addison's  disease,  Dr.  Rockwell  *  has  found  the  annoying  dry- 
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ncss  of  the  mouth  greatly  relieved  by  electruation,  and  in  pAlhutogidl 
cases  of  ihe  severe  character,  as  in  diabetes,  when  the  salivary  secie 
tion  nuy  be  gieaily  ili minis hed,  we  have  found  central  galvanization  la 
increasie  the  secretion  quite  rapidly. 

On  the  biliary  teerdion  the  action  of  the  current  is  less  easy  of  nidihe- 
matical  dcinoastratioii.  The  results  of  external  electrization  in  patho- 
logical cases  wem  to  prove  that  the  quantity  of  the  bite  may  be  increased. 
Whether  this  increase  U  due  to  the  action  of  the  current  on  the  8ul>* 
stance  of  the  liver,  or  the  nerves  that  supply  it,  we  are  not  able  to 
mate. 

The  secretion  of  gaitritjuiet,  and  of  the  intestinal  fluid,  is  in  all  prob- 
ability incrcucJ  by  external  electrization.  Analogy  would  show  these 
fluids  ought  to  be  secreted  in  grcAicr  abundance  under  the  influence  of 
the  current,  and  the  results  of  treatment  in  pathologicil  cases  give  this 
probability  something  of  the  force  of  certainty.  Api>etite  is  sharpened, 
d^stion  b  quickened,  and  constipation  relieved,  both  by  local  and  by 
general  electrical  treatment,  so  rapidly  and  so  decidedly  as  to  make  it 
pretty  evident  that  Ihe  gastric  and  intestinal  fluids  are  made  to  secrete 
more  liberally  by  the  action  of  the  current  on  the  nervtis  that  supply 
llicsc  organs  than  on  the  tissues  of  the  organs  themselves. 

An  excellent  means  of  studying  the  variations  in  tlie  nutrition  is 
found  in  the  cltminaiion  of  the  urine.  Tliis  is  believed  to  be  a  result 
of  oxidation  processes  that  may  take  place  either  in  the  kidneys  or  in 
the  tissues,  or  in  both. 

Legros  and  Onimus  have  studied  the  effects  of  electriffttion  of  the 
epioe  on  the  elimination  of  urine. 

Their  conclusions,  derived  from  more  than  zjo  anat^'ses,  made  on 
the  urine'of  rabbits  and  of  ihcmselvcs,  arc  these  : — 

1.  Interrupted  currents  diminish  the  quantity  of  urine  and  of  azote. 

2.  Centrifugal  galvanic  currents  increase  the  quantity  of  the  urirw 
and  diminish  that  of  the  urea. 

3.  'I'hai  continuous  centripetal  currents  increase  the  quantity  of  ure* 
without  increasing  the  quantity  of  urine. 

On  the  urinary  seereHon  the  effect  of  electrization  can  be  demon- 
itraied  in  patliological  cases  without  difficulty.  In  cases  of  diabetes 
insipidus  and  mtUitus,  local  and  general  treatment  may  cause  great  di. 
minution  in  the  discharge,  while  ia  dropsy  and  in  rheumatism  we  have 
known  the  kidneys  to  be  stimulated  as  much  as  by  powerful  diuretics. 

On  the  average  man  in  health  there  is  considerable  ditllcultr  in  esti> 
mating  a  moderate  increase  of  the  urinary  secretion  under  electriza- 
tion, for  tlic  sufficiently  apparent  reason  that  the  quantity  of  urirve 
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evict  widi  to  mmy  conditions  of  food,  drink,  «nd  exercise,  and  so 
ferrii.  Unless  the  effect  of  electriialion  on  Che  Icidoeys  were  immediate 
ind  decided,  it  would  be  difficult  to  diflr<:rciiit»te  betveeo  its  effects 
ind  the  dTccts  of  the  other  important  and  varying  factors. 

Oa  the  meaitrua/  tecretMn  clectn'city  acts  with  remarkable  poner. 
Bull  currents,  appUed  externally  and  internally,  centrally  or  generally, 
ID  phyaological  as  well  xs  pathological  cau^s,  affect  the  qiiaiilily  of 
mtnstnial  secretion  rapidly,  and  sometimes  pcimancotly.  The  effects 
in  tofaetimes  iminediate,  taking  place  during  or  directly  after  the 
J^lication.  The  number  of  days  that  the  ineiises  appear  are  some- 
lints  increased,  and  entire  suppre^iiion  is  siowly  or  speedily  cured. 

Id  palbological  cases,  where  ihere  is  an  excess  of  menalrual  flow, 
(Stctiiution  corrects  and  diminishes  it.  These  apparent  and  interesting 
cftcts  of  electricity  on  the  menstrual  secrelion  may  take  place  through 
ilw  direct  action  of  the  current  on  the  ovaries  and  the  uterus,  or  indi- 
Kdly  through  the  brain,  sympathetic,  and  spinal  cord,  and  the  nerves 
Alt  (upply  the  pelvic  oigans.  They  may  take  phicc  through  rcficx 
wioB  from  electrization  of  the  feet  or  hands,  or  other  and  distant  parts 
oftiw  body.     Frankliiiic  electricity  also  produces  these  effects. 

The  whole  subject  is  of  immense  practical  inijiortance,  as  will  be 
Wn  ia  the  chapter  devoted  to  Diseases  of  Women. 

On  the  iatieal  srcretion  electricity,  especially  the  faradic  tnincat, 
<cts  with  decided  though  varying  power.  It  has  never  been  known  to 
Ornish  it,  while  it  sometimes  increases  it,  and  it  may  restore  it  after 
■t  has  been  temporarily  suppressed.  This  physiological  fact  has  & 
practical  signilicance  that  will  appear  in  the  chapter  devoted  to  Mtd- 
^eiy. 

Similarly  also  the  secretion  of  the  spermaiic  fluid  is  increased  by  gal- 
^Qaisation  or  faradization.  A  mathematical  test  of  the  power  of  elec- 
trization to  increase  the  secretion  of  the  testicles  cannot,  for  obvious 
*■  Masons,  be  obtained  ;  but  the  statements  of  individuals  on  whom  the 
^jpciimcnt  was  tried  seem  to  establish  this  point  The  applications  may 
*ic  toade  not  only  through  the  testicles,  but  through  the  perinreum  and 
^iirer  the  spine.  The  results  are  not  invariable,  but  are  obtained  in  a 
^uflkneni  number  of  cases  to  make  it  fair  to  regard  such  effect  as  a 
law  of  electrophysiology. 

1*he  secietioa  of  the  swtat  glandi  it  also  increased  by  powerful 
galvanization  of  the  central  nervous  system,  and  especially  of  the  ccrvi- 
tal  spine  and  sjmpathelic.  In  very  susceptible  patients  cither  galvsni- 
ntion  or  laiadixation  of  the  head,  neck,  or  spine,  and  strong  clectiization 
of  altoost  any  ])art  of  the  body,  will  cause  censibte  perspiration.     Wo 
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have  «een  individuals  whom  a  few  minutes  of  general  fanuliiaiion  with 
fccbic  currents  brought  oul  lafge  JiO|is  of  sweat  on  the  Torelicad,  aiid 
nuKk-  the  hands  as  moist  as  though  they  had  been  dipped  in  waler. 

On  Jbiffrption. — The  action  of  electricity  on  the  ab^^rbenls  is  besl 
studied  in  luthological  casci,  such  a^t  hy^ttrophies,  cfTusiuns,  and 
inoi'bid  powths. 

In  thickening  of  the  skin  that  appeart  in  some  cutaneous  afiectioos, 
in  corneal  opacities,  in  enlarged  joints,  in  pleiirilic  effu&tuns  in  hydro- 
cele, til  dropsy  of  various  parts,  in  passive  ccdctna,  and  in  enlarged 
glands,  in  tunivnt  of  nearly  every  viiricty,  can  be  dcinonstraied  the  power 
of  electricity  lo  produce  absorption.  Rcasoaing  backward  front  patho- 
logy to  [thysiologiy,  we  justly  infer  ihat  the  same  elTeci  t^kes  place,  more 
or  less,  to  all  appttcaiions  of  elcciiicity  lo  the  body,  but  that  [he  degree 
of  it  is  modified  by  the  condition  of  the  part  to  which  the  applicatioa 
is  made.  The  effect  on  secretion  is  apparent  at  once  to  the  eye  or  the 
sensation  ;  the  effect  of  absorption  is  apparent  only  to  the  eye,  and 
then  only  when  there  is  a  visible  excess  of  fluid  or  solid  in  the  part  to 
which  the  application  is  made.  I'his  part  of  our  subject  mill  be  prac- 
tically illuatralcd  io  various  chapters  both  in  Medical  and  Surgical 
Elecmciiy, 

EffeHs  of  Elfctridty  pr&duced  by  Reflex  as  wtU  aj  by  Dirret  Action. 
— 'Hie  reflex  effects  of  eleclriciiy  seem  not  to  have  been  fully  rccogniied 
by  electro-therapeutists.  There  is  considerable  difficulty  in  ascertaining 
the  precise  refiex  effects  of  electriciiy  on  animals.  The  elTccts  as  they 
ahow  themselves  on  man  are  largely  sensory,  not  motor ;  the  stimula- 
tion of  the  circulation  of  abt^oipiiun  and  of  secretion  that  might  and 
probably  docs  take  place,  retlexly  as  well  as  directly,  is  too  minute  to 
^e  readily  observed.  We  are  justified  in  believing  that  electricity  acts 
in  absorption,  secretion,  and  exertion  by  reflex  an  well  as  by  direct  aaion, 
rroni  the  lact  that  in  irritable  conslinutons  sensory-  effects  on  the  sensa- 
tion and  on  circulation,  of  a  ninrked  cliaraclcr,  are  produced  by  electric 
irritation.  Thus,  for  example,  when  the  hands  or  the  feet  are  traversed 
by  strong  currents,  cither  continuously  or  in  sudden  shocks,  pain  or 
disagreeable  sensations  may  be  felt  in  tlic  hands  and  feet,  of  the  oppo- 
site side,  or  in  the  back,  or  stomach,  or  side.  1'hesc  refiex  e0^ccts  ar« 
not  constant,  and  when  we  look  for  them  we  may  not  find  them.  Tliey 
can  be  best  studied  io  persons  who  are  susceptible  to  electricity,  and 
whose  spinal  cords  are  weak  and  irritable.  In  some  pathological  ouea 
aUo,  such  u  chronic  myelitis  of  the  anterior  column  (anterior  spinal 
sclerosis),  the  rctlcx  action  of  electricity  is  illustrated  with  great  dis- 
tioctncsa.     Localijicd  faradization,  or  galvanization  of  the  lower  limbs 
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m.ij  be  fell  no!  only  in  the  piut  tnrcrsed  by  th«  currenl.  but  in  ihr 
inns,  in  the  opposite  limb,  in  the  back,  and  itiomach  to  such  a  degree 
» to  cautte  pain. 

Scrong  cuTipnts  acting  on  irritable  conslitulions  may  8omelini«  by 
leflcji  sction  shock  the  whole  Bj-itcm.  provided  the  application  b* 
bolited  in  certun  localities.  Thas  in  a  case  of  very  obstinate  con 
RfUion  that  we  once  treated  by  internal  galvoniAntion  of  the  rectun), 
acorreol  of  not  very  great  slrength,  titiddoiily  intcmi jMcd,  was  disagree' 
ib!y  (d\  in  the  head,  left  han(3,  and  feet.  Very  frc<iucnt)y,  indeed,  in 
ctpcrimeniing  on  ourselves  or  oLber  individuals,  or  on  animals,  and  in 
Bating  patic-nii,  we  have  received  shocks  through  the  han<lsor  amis 
tbt  seeoied  to  be  felt  in  all  parts  of  the  body.  In  eome  iiittiance^  the 
piia  and  disagreeable  sensations  thus  caused  by  the  reflex  action  of  the 
cuncnt  laM  for  several  minutes  or  hours 

On  the  circulirion  the  reflex  cfFtfCte  of  electriiation  are  demoniitrable 
by  delicate  ajiparatus  for  testing  tcmj:)eTatnre.     It  has  been  shown  by 
txpciitmata  that  electrization  of  one  hand  affcctii  the  circulation  in  the 
Und  of  the  other  side,  bo  as  to  change  its  tempcrMurc  uitdcr  the  thermo- 
electric vile- 
Powerful  electrisation  of  feeble  persons  may  cause  a  general  chilli* 
nen  of  the  extremities  that  may  last  for  hours.     A  senntion  of  hav- 
ing caught  cold  has  been  known  to  fallow  strong  peripheral  &radiza- 

ttODa 

Whether  the  action  of  the  current  on  the  retina  and  on  the  auditory 
aod  gustatory  nerve  is  director  reflex  has  been  long  diE^piitcd.  Our 
rcitearches  induced  u&  to  the  belief  that  electricily  acts  on  the  nerves  of 
apecial  sense  both  rcflcxly  and  directly.  That  the  gustatory  nerve  can 
be  treated  by  reflex  action,  we  have  shown  in  a  variety  of  experiments 
frith  both  currents.  Sensitive  {Kitients  appreciate  the  sour  or  metallic 
taste  when  the  application  is  nude  to  the  lower  part  of  the  spine  or  to 
the  arms.  Similarly,  QmHk*  before  the  eyes  may  he  produced  when  the 
electrodes  are  so  placed  that  the  current  cannot  traverse  directly  the 
region  of  the  hrain  where  the  optic  nerve  takes  its  origin.  Excitation  o( 
the  oadilory  nerve  by  reflex  action  is  not  so  easily  demoostralcd,  but 
tinoilas  aurium  somctiincs  follows  electrization  of  the  spine  and  neck, 
K»d  it  it  not  unfair  to  infer  that  it  is  the  result  of  reflex  excitation. 

In  thus  admitting  the  possibility  of  exciting  the  nerves  of  special 
sense,  we  do  not  desire  to  give  the  impression  that  the  ordinary  physio- 
logical excitation  of  these  nerves  under  electricity  is  purely  of  a  reflex 
character ;  on  the  contrarj-,  we  have  shown  already,  in  the  chapter  on 
.EJectro-Conductiviiy,  that  the  cuirent  penetnites  the  brain  and  goes 
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through  those  parts  where  the  optic  nerves  originate,  znd  also  must 
pass  ihrou^  the  labyrinth  and  act  directly  on  the  auditor)*  nerve. 

Ill  rercrence  to  the  reflex  effects  of  electricity  these  two  considera- 
tions arc  of  importance  : — 

1.  Thti  galvanic  currents  operate  much  more  powerfully  by  reflex 
action  than  the  faradic.  The  partial  cxpbnation  of  this  fact  which  we 
offer  is  that  the  greater  chemical  power  of  the  galvanic  current,  due  to 
its  acting  always  in  one  direction,  causes  it  to  operate  mare  distinctly 
on  the  nerves  than  the  faradic  current  This  (act  of  the  superior  reflex 
caimcityof  the  galvanic  current  is  one  of  high  practical  import  in  the 
treatment  of  disease,  and  explains  in  part,  if  not  entirely,  the  dangerous, 
or  at  least  unpleasant,  effects  that  sometimes  follow  careless  or  ignorant 
galvaiiitaiion  in  cerebral  licmorrliagcs  and  other  irritable  conditions  of 
the  central  nervous  system. 

Althaiis  has  recorded  a  case  of  anie«thesia  of  the  fifth  pair  of  cerebral 
tjcrves  of  a  most  jirofound  character,  itt  which  there  was  a  complete 
absence  of  cerebral  symptoms — diuiness,  flashes  of  light,  and  galvanic 
taste — whenever  a  galvanic  current  of  twcntj-  cells  was  applied  to  the 
face.  A  current  from  thirty  cells,  which  on  a  person  in  health  vould 
cause  powerful  flashes,  a  hissing  sound  in  the  ears,  feeling  of  heat,  and 
perhaps  perspiration,  caused  in  this  patient  only  a  slight  sensation  of 
giddiness  and  metallic  ta:>t(.'  and  phu^plioric  odor. 

This  remarkable  cawe  is  a  strong  argument  in  favor  of  the  opinioB 
that  the  results  of  electriiation  of  the  head  and  the  restdis  of  experi- 
ments like  those  of  Erb  arc  due  in  part,  if  not  entirely,  to  reflex  action. 

It  is  possible  that  in  the  above  ca&c  the  portion  of  the  biain  where 
the  optic  nerve  originates  was  alto  diseased  so  as  to  render  it  insensible 
to  electric  excitation. 

2.  These  reflex  effects  occur  in  all  the  applications  of  electricity  of 
cither  form,  and  complicate  the  direct  effects.  The  physiological  and 
therapeutical  effects  of  electrization  of  the  brain,  the  eye,  the  ear,  the 
cervical  sympathetic,  the  spine,  the  trunk,  and  the  periphery,  every- 
where  are  a  complex  resultant  of  both  direct  and  reflex  electrical  ac- 
tion. Lotalited  electrizarion,  strictly  speaking,  is  on  impos^bility,  how- 
ever closely  together  the  electrodes  may  be  placed,  and  however  dis- 
tant from  the  great  nerve  tracts  and  nerve  centres  the  spinal  cord  must 
take  cognizance  of  the  impression  made  by  the  current  on  the  sensory 
nerves,  and  other  parts  and  organs  must  share  in  the  cfTccts,  for  bet- 
ter or  for  worse.  It  is  for  this  reason  that  caution  is  requisite  even  in 
faradizing  the  paralyied  muscles  in  recent  hemiplegias  and  in  active  my- 
elitis. 
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The  very  remarkable  remits  (hat  rollovr  general  raradualion — a 
Method  10  be  subsequemly  described — are  to  be  accounted  tox  in  |>a.rl 
by  reflex  actions,  «^icb  are  continually  taking  ;,)lace  during  all  stages  of 
the  Jiiiplicaiion. 

Pr.utr^^ai  ApptUatien  fif  Iheie  Physioles'ittU  PrlncipUs  tc  Siretrc 
ThfrapeutUt. — ^With  the  above  facts  and  reasonings  before  us  we  are 
pnpared  to  intelligently  appreciate  the  effect  of  eUrtrieiiy  en  nvtritiem. 
We  do  iK>t  profess  to  have  exhausted  the  rir/itwci/^  of  the  complex  action 
af  electricity  on  the  tissues,  but  to  have  indicaitcd  the  leading  principles 
by  virtnc  of  which  it  affects  the  nutrition  of  the  animal  body.  Many  dis- 
coveries may  yet  be  in  store  for  us  tn  this  department  \  it  may  -e  shown 
that  ozone  is  yenerated  in  the  tissues  with  every  passage  of  the  current, 
■sd  (bat  this  ozone  is  taken  into  the  circulation  ;  the  subtle  and  inln- 
cate  cheiuistry  of  elec(roly*i«  of  living  tissues  in  their  secondary  and 
tertiary,  as  well  as  iheir  primary  chanjjeSf  may  be  unfolded  to  the  vision 
of  the  future,  and  tthat  we  now  sec  in  a  glass  darkly  posterity  may 
bdudd  bee  to  Cace ;  but  sufficient  ia  known  to  explain  in  a  most  in- 
teresting way  the  unrivalled  effect  of  electricity  on  the  nutrition. 

An  objection  sometimes  brought  against  electricity  is  that  we  do  not 
ondersiand  its  action ;  and  yet  in  the  whole  round  of  stimulating  tonics 
there  arc  but  few  whose  action  can  be  so  well  explained  as  that 
Of  electricity.  Who  knows  how  arsenic  feeds  the  nervous  system  or 
how  quinine  breaks  an  attack  of  chills  and  fever  ?  Why  does  oxide  of 
line  act  with  magic  force  in  chronic  alcoholism  f  How  does  opium 
produce  sleep  and  relieve  pain ;  and  who  has  entered  into  the  myste- 
ries of  onxstbesia? 

Animal  nutri(ion  is  a  process  of  enormous  complications.  There  is 
Do  single  chemical  change  at  which  one  can  point  and  declare  that 
this  explains  the  growth  Awd,  sustenance  of  (tie  body ;  but  there  arc 
namelcu  and  numberless  phcnouKna  every  moment  going  on  in  the 
living  tissues,  and  as  a  result  of  all  these,  in  their  infinite  play  and  com- 
bination, the  body  lives,  moves,  and  has  its  being.  Electricity  in  pass- 
ing through  the  body  modifies  many  or  all  of  these  processes,  and  thus 
modifies  nutrition.  As  a  rcJuH.-int  of  the  complex  physical,  chemical, 
and  ph>-siological  action  of  electricity  on  the  tissues,  there  is  increased 
development  and  growth. 

Bxfcrimental  ami  Clinical  Proofs  of  the  Eff«t  oj  ElettricUy  ca  Nutri- 
tion.— Wc  have  studied  (he  effect  of  electricity  in  great  detail  on  anunali 
and  on  man.  On  animals  our  experiments  have  been  confined  to  th« 
effects  of  general  faradization;  on  man  we  have  studied  (he  effects  of 
both  locUizcd  and  general  trcatmcnl. 
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or  a  litter  of  Tour  puppies,  Dr.  Beard  submitted  two  to  general  fan 
duaiinn  every  other  day,  for  eight  minutes  each,  and  two  were  not  sc 
IrcAtctI,  all  haviiig  an  equal  chance  at  their  mother's  breast  and  notJiing 
bfffiidas.  Al!  the  puppies  were  carefully  weighed  at  the  beginning  and 
at  the  end  of  the  treatment,  which  lasted  for  four  weeks.  It  was  found 
that  both  of  the  pups  that  had  been  electrized  n-cighed  more  than  the 
puppies  that  had  nut  been  electrized  :  all  had,  of  course,  increased  in 
weight,  but  of  those  electrized  one  had  in  creased /»i/r  ounces  and  the 
other  i/M  ounces  more  than  his  fellows  U»at  had  not  been  electrized. 
The  difference  of  sue  in  favor  of  the  puppies  that  were  electrized  waa 
so  marked  and  ao  ca&y  to  sec,  that  without  ^exx  diRicultjr  one  who  had 
never  seen  them  succeeded  in  picking  wit,  from  ocular  inspection, 
those  that  had  been  treated,  and  that  too  in  the  evening,  and  in  a  bad 
gas-lij^l.  It  was  observed  during  the  treatment  that  the  puppies  which 
were  ctecttiiied  bccaoic  ravenous,  and  sucked  with  greater  energy  than 
their  Icis-favorcd  companions. 

The  method  of  treating  the  pups,  we  may  remark,  was  to  put  them 
on  a  sheet  of  copper,  while  the  hand  of  the  operator  or  a  sponge- 
electrode  woa  rubbed  all  over  the  surlace  of  the  body,  previously  moist- 
ened. 

The  details  of  the  experiments,  prepared  by  our  assistant,  Dr.  J.  W. 
Sterling,  who  made  the  applications,  are  as  follows  * 
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Joly  r.  1871. —Weight  of  4  pups.  lodnp^ld: 

sbUck  piipn  (weit^ht  each) i  tb.  6  oi. 

X  yellow  pu[>«,  wtiglil  of  aii« 1  lb.  3^  M. ;  oilier,  t  lb.  3  j  ot. 

fnly,  r,  1871.— Commenced  general  brodiution,  euh  application  klioui  S  minutci. 

AppHet]  it  to  one  of  the  bXoKk  pup<,  freight  i  lb.  6  ot,,  and  the  Uchlest  of  the  yd- 
Law  pups  tveiebt  i  lb.  i^  m. 

Continued  tlie  applications  tour  \v«el[^  miking  three  each  week. 

Julj  aS,  1S71.— Weiglicd  tlic  pups  «flM  twelTe  applicntiont. 

I  black  pup  (generd  fu-ajiimlion) ,, 3  Ib«,     T  Ot, 

1  tilukpup  (no  roradiMtion). a    "    ij    ■* 

I  ^Uutr  pup  (([eneral  fanuliuiion) 3    "     O    •' 

1  yellow  pup  (no  fitrAdiiation),. , a    "    it    " 

Unking  a  cleu  gain  Tor  \Yix  fltftriieJ  fuf  (black)  of  toot.,  for  the  yellow  eleielmed 
pup,  4  ot 


This  we  believe,  was  the  fimt  comparative  experiment  of  this  kind 
made  with  the  faradic  current.  Subsequently,  Dr.  Board  repeated  the 
experiment  on  a  litter  of  three  rabbits.  Two  were  faradized  every  other 
day  i  to  the  other  no  treatment  was  given.     At  the  end  of  six  weeks  the 
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one  not  treated  was  vUibly  larycr  thin  either  of  tho*c  that  were  ireated. 
We  explained  ihis  unexpected  result  by  ihe  theory  thai  the  current  had 
been  need  too  strong  aiid  too  long  for  tlie  young  and  delicate  anitnals. 
The  czpeiiraent  was  carried  on  while  we  were  in  the  country,  and  the 
ilebilEwere  intrusted  to  those  who  were  utterly  incompetent  for  theii 
AtKt.  The  directions  given  were  to  i)ut  the  feet  uf  the  rabbits  in  a 
bun  ct  tepid  water,  and  after  well  moistening  the  back  of  the  neck  to 
pui  the  current  through  for  ten  tniniites;  on  account  of  the  non-con- 
duuivity  of  the  dry  hair  of  the  rxbbit,  general  faradixalion  was  almost 
iu]|x»sible. 

l^tos  and  Oninius  clcctiiccd  with  the  galvunu  current  some  pup- 
pi«  for  a  quarter  of  an  hour  every  day,  by  placing  one  of  the  fore-paws 
and  one  of  the  binder-paws  in  tepid  water  connected  with  the  elec- 
titOcL  At  the  end  of  six  weeks  ihoscthat  had  been  electrized  weighed 
Dure  than  the  same  lot  that  had  not  been  clectriced  ;  and  this  diffei^ 
eoce  was  perceptible  to  simple  inspeciton  ;  one  was  galvanized  with  tlw 
ucending,  and  the  other  with  the  descending  current. 

The  cflfccl  of  (araditation  on  nutrition  is  jiowerfidly  illustrated  by 
tile  experience  of  those  who  habitually  or  frequently  apply  general  fara- 
dization through  their  own  persons,  uking  an  electrode  in  one  band, 
aad  applying  the  other  to  the  body  of  the  patient.  In  this  method  the 
cuneni  pas&es  through  both  arms,  and  vigorously  contracts  the  muscles. 
The  perman<nt  effects  of  tiie  current  on  tlic  person  of  the  operator 
sre: 

I.  Tt  tatse  very  marked  and  semelimes  rapU  gn/v^h  of  tkt  muscles 
4f/  the  arms. 

The  explanation  of  this  phenomenon  is  sufficiently  easy.  The  raiia- 
cular  contr.ictions  tliat  xre  produced  by  the  current  in  its  passage 
through  Ilie  arms  cause  increase  of  the  local  processes  of  waste  and 
repair,  and  accordingly  Ihe  muscles  increase  in  aiie,  just  as  they  natU' 
rally  do  under  the  induencc  of  any  other  form  of  active  or  pas^sive  exer 
dse.  Thii  mechanical  explanation  would  be  of  it»elf  iiufhcienC,  but,  in 
addition,  it  is  entirely  prubablc  that  the  electric  current  exercises  a 
direct  and  spcdlic  influence  on  the  ncrvc-brancbes,  which  effect  is  ex 
prcMed  by  the  increased  uze  and  vigor  of  the  muscles  through  whicK 
the  nerves  ramify. 

Dr.  Rockwell,  during  his  lirst  experimental  attempts  in  the  treatment 
of  disease  by  general  clcctiitation,  observed  a  decided  incrca.<w;  in  the 
development  of  the  muscles  of  the  ami.  It  began  to  force  itself  on  his 
alteniioii  a  few  weeks  after  he  commenced  to  give  special  attention  to 
general  electrization,  and  at  the  present  time  tt  is  fully  as  marked  as 
13 
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ever.  Both  inns  of  each  one  of  ns  liare  not  only  increased  niucli  tn 
sue  by  aciual  mca.surcincnt,  but  ilso  corrcsyondiDgly  in  strength  and 
liardne«s.  This  effect  is  observed  in  the  arm  and  forearm,  but  masi 
decidedly  in  the  muscles  which,  from  their  position  or  nerve  supply, 
contract  most  readily  and  vigorously  vhcn  the  current  passes  from 
biunil  Co  hxnd,  such  as  the  deltoid,  brachialis  anticus,  biceps,  and  the 
flexors  and  extensors  of  the  foreami  'J'his  same  effect  has  been  noticet^ 
to  a  greater  or  less  degree,  by  our  students,  and,  so  far  as  we  have 
been  able  to  ascertain,  by  others,  who  have  employed  electricity  through 
Ihcir  own  i>erson»  for  atiy  conaiilctablc  period.  This  dcvclopntcnl  of  the 
anus  seems  to  progress  up  to  a  certain  limit,  at  which  it  remains. 
2.  A  vtrji  gradual  but  decided  tgntt  injiuence  9tt  the  system. 
Tliisefltct  is  so  exceedingly  slight,  that  in  a  very  hardy  and  vigorous 
person  it  would  not  be  recognized.  That  the  current,  in  passing  from 
band  lo  hand,  so  frequently  and  so  long,  should,  in  the  course  of  time, 
mildly  affect  llie  general  system,  is  entirely  piobabie.  LJke  any  other 
muscular  cxerciiic  of  tlie  anus— gymnastics  and  the  use  of  the  clubs^ 
its  inlluence,  so  far  as  it  goes,  must  be  positively  toniug  and  beneficial 
to  the  consiilutton. 

Effeeti  of  Ejtefritity  ch  Bacteria. —  Cohn  has  experimertcd  with 
clcctiicity  on  bacteria.*  Currcnls  from  two  powerful  elements,  steril- 
ized the  nutritive  solution  coniplctctr  at  the  positive  pole  in  twelve  to 
twenty-four  hours,  so  that  afterward  llie  bacteria  proiluced  did  not  in- 
crease. At  the  ne);ative  pole  the  action  was  weaker,  the  li(|uid  not 
beinj  completely  sterilixeLl.  .'\t  neither  of  the  poles  were  (be  bacteria 
killed,  and  when  brouglit  into  another  nutritive  fluid  tlicy  developed 
normally. 

Yeast-cells,  on  the  other  hand,  and  mycelium  fungus,  brought  into 
the  liquid  llui  was  sterile  for  bacteria,  increased  |)leiiiifully  at  the  posi- 
tive pule,  A  battery  of  five  .strong  cicmciii*  killed  the  bacteria  dis* 
tribuled  in  the  liquid  within  twcnty-fuur  hours  and  sterilized  the  liquid 
at  both  poles. 

Effeel  of  EUttrieity  on  the  Growth  of  Pia fits.— The  influence  of 
electricity  on  the  growth  of  plants  has  recently  been  studied  by  Mr.  H. 
H.  Hrid>;enian,  of  Vurwich,  England.  On  a  plate  of  glau  three  inches 
square,  tn-u  strips  of  sheet-tin  arc  laid,  so  as  to  ahiiosi  touch  in  the 
ceniTc.  On  this  glass,  and  over  the  tin  strips,  h  spread  a  piece  of  felt 
moistened  with  rain  water.  On  its  dampened  surface  cress-seeds  are 
thickly  strewed.    The  tin  plates  are  connected  with  the  poles  of  a  weak 
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galvanic  battery ;  the  result  is  that  one-half  of  the  felt  is  charged  with 
positive  and  the  other  half  with  negative  electricity.  At  the  side  of  this 
plate  is  a  second  plate,  which  has  connection  with  the  battery,  and 
upon  which  the  seeds  grow,  subjected  to  no  artificial  conditions.  After 
four  days  the  seeds  on  the  opposite  side  of  the  first  piece  of  felting  gave 
signs  of  germination,  and  the  hulls  were  shrivelling  up  and  becoming 
black.  On  the  negative  side  of  the  felting  the  seeds  were  swollen,  and 
their  hulls,  which  retained  their  natural  color,  were  beginning  to  burst. 
At  the  end  of  six  days  the  first  shoots  made  their  appearance.  Several 
days  later  the  first  shoots  appeared  upon  the  second  plate.  A  strange 
result  of  this  trial  was,  that  while  on  the  negative  pole,  where  there  was 
every  sign  of  stronger  development,  the  root-sprout  sank  downward 
into  the  moist  felting,  the  roots  from  the  positive  side  rose  upward  from 
the  blackened  and  dried-up  seeds. 
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HISTORY  OF   BLecntO-TKERAPEUnCS. 


Electro-  TherapCHties  is  (he  scitMct  tAal  treait  e/  the  study  of  eltctri- 
eity  in  its  Telati4>n  to  dtstasi. 

It  includes  both  EUetro-Medieine  and  Electro-Surgery,  or  as  thej 
ar«  more  coTiinionly  termed,  Afcdical  and  Surgical  Electricity.  Undci 
Medical  E\Kfilix\l<f  AKiucXxiC^K'XEUctroDtagritfsiSfOt Electrv-PatMesy, 
as  it  is  sometimes  Icmitd,  and  Electro-Therapeuiieal  Anatomy. 

The  earlietil  histOTy  of  elecito-therajieuiics,  as  of  many  other  depart 
meols  of  medicine,  is  sfiroudcd  in  obscurity.  It  dates  back  to  a  niyihi- 
Ckl  and  kgcndjiiy  ai^e,  btrforc  mankind  had  been  trained  to  tiabils  of 
tdentilic  criticism,  while  yet  history  was  a  mass  of  traditionK,  andrnmoi 
was  a  substitute  for  truth. 

Ii  is  said  that  centuries  ago  the  ncgreS8e»  of  West  Africa  were  accus- 
tomed to  dip  their  sick  children  in  water  whereby  the  electric  Ash  called 
the  toriietlo.  The  remedial  powers  of  electricity  were  also  referred  to  by 
Pliny  and  Dioscorides.  Saibonius  I-argus,  a  physician  of  the  time  of 
Tiberius,  was  accustomed  to  prescribe  the  same  remedy  in  the  treat- 
ment of  gotit.  As  long  ago  as  the  days  of  Pliny,  necklaces  of  amber 
were  wtini  by  women  and  children  for  the  sake  of  their  supposed  reme- 
dial powers. 

The  mysterious  power  of  the  magnet  was  known  to  the  ancient  world, 
DUt  we  have  no  reason  to  believe  that  it  was  ever  extensively  resorted 
to  by  them  for  the  cure  of  disease.  In  Europe,  during  the  middle  ages, 
the  loadstone  was  used  in  the  treatment  of  disease,  and  although  its 
luccesses  were  (riding  it  aroused  the  professional  attention  and  received 
extravaj^ant  praise  from  the  distinguished  Paracelsus.  About  the  mid- 
dle of  the  eighteenth  century,  Maiimilian  Kehl,  of  Vienna,  and  others, 
excited  a  new  and  more  successful  interest  in  the  usie  of  raagnclUm  in 
disease  by  the  manufacture  and  employment  of  artificial  magnets.  ' 

The  real  history  of  eleclro-therapeulics  may  be  divided  into  three 
eras  .•  the  Era  of  FranU'tnic  EUtirieily,  including  the  early  and  crude 
experiments  with  the  fnctional  machines  and  the  Lc/den  jar  \  the  Era 
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ft/  Galvanisaiitm,  beginning  wilh  ihc  publication  of  the  cHscovery  of 
Galvani,  in  1 7gi,  ami  incliidJDg  the  invention  and  medical  eni|ilo3'incii I 
of  the  voltaic  pile  ;  Hat  Era  of  Paredizalion,  beginning  with  the  discov- 
er}' of  induction,  ici  tSji-ji,  and  including  all  that  ba&  aincc  bc«.-ti  ac- 
complifih^d  in  the  deparlnient  of  localized  and  genemi  eleciri/aiion. 

In  the  first  cr3  only  franklinic  electricity  was  used,  because  it  was 
the  only  fonn  that  was  knoirn ;  in  tlic  second  era,  both  franklinic 
electricity  and  gaJvanisni  were  u}«d,  since  the  latter  supplemented,  but 
not  entirely  supplanted,  the  fomier  ;  in  the  third  cm,  all  three  funnt;  uf 
eleccriciiy — ftanklinic,  galvanic,  and  faradic — were  brought  into  requisU 
tion,  though  (he  use  of  &ankLinic  i&  confined  to  a  few,  and  will  |)roba- 
bly  toon  become  historic. 

TAt  Era  of  FraHkHnic  Electricity. — The  records  of  this  era,  though 
not  exicniivc,  arc  yet  both  inieresiing  and  suggestive.  It  is  probable 
that  in  this,  as  in  the  second  era,  very  nnuch  was  attempted  oi^d  even 
accomplished  in  this  department  th.it  has  never  been  recorded  in  per- 
manent medical  literature,  ajid  therefore  could  never  become  of  valua 
to  science. 

In  \^ya  Eticnnc  Grey  first  observed  divergence  of  the  hairs  in  on 
isolated  subject  put  in  communication  with  static  electricity. 

The  utme  eapeiiraent  was  repeated  by  Abb£  Notlel  and  Du  Fay. 
Thi  Fay  observed  the  electric  sparks  drawn  from  the  isolated  snbjcct. 

NoUct  siiys,  "  1  shall  never  focgct  the  surprise  nhich  the  first  electric 
spark  ever  drawn  from  the  huitian  body,  excited  both  in  M.  Du  Fay 
u>d  myseld" 

Sparks  were  tlien  drawn  from  Ihc  body  in  various  shapes — one  of 
which  was  called  the  electrical  kiss;  other  foims  were  known  as  the 
•*  electrical  star,'"  "  electrical  rain,"  and  so  forth.  The  drawing  of  the 
^Miks  consliluied  a  great  source  of  amiisement  in  the  society  of  the 
period. 

In  1743  Kruger  d'Helmatadt  :^ugge&ted  that  tbcac  electric  sparks 
might  be  made  of  service  in  therapeutics. 

In   1744    Krat2enslein,  a   German   physician,  recorded  a  case   of 

cure  of  paralysis  of  the  lingers  by  3i>arka  drawn  from  a  frictional  ap- 
paratus. 

1 D  1 746  the  discovery  of  the  properties  of  the  I^ydcii  jar  by  Mus. 
chcnbfock  gave  physicians  a  new  means  uf  uMng  electricity  in  the 
treatment  of  disease. 

In  1*49  Jallabert,*  of  Geneva,  puWishcd  a  treatise  on  the  mcdica! 
use  of  etcctric)t)',ia  which  he  reixn-icd  a  cure  uf  long-standing  paralysis 

*  Siferifieu  tur  EJetiriciU,  Puia,  1 747. 
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of  the  riglit  arm,  resulting  from  injury,  by  electric  sparks.  Tlic  ciiie 
was  brought  about  in  two  or  three  months,  and  may  perhaps  be  re- 
garded as  the  first  decided  and  unquestioned  result  of  the  kind  thatwaj 
obtained  in  the  early  days  of  electro-lherapeuiici. 

1750  Nebcl  showed  that  contraction  of  the  muscular  tissue  was  pro- 
duci;d  by  electrization. 

Bohadtch,  of  Bohemia,  also  recommended  electricity,  especially  for 
the  treatment  of  hemipl^ia. 

In  1753  Lindhult,  a  Swedish  physician,  reported  a  cure  of  epilepsf 
by  electricity. 

Tn  1754  Siiber  made  his  famous  experiment  on  the  tongue  with  iinc 
and  copper  plates.  (See  Electro-Physiology).  He  did  not,  however, 
pursue  his  experiments,  and  it  was  reserved  for  Galrani  and  Volu  to 
discover  galvanism. 

In  1755  De  Haen  reported  a  large  number  of  electrical  cares  of 
paralysis,  spasmodic  and  other  nervous  afleclions.  and  al&o  of  suppres 
sion  of  the  racn^Ks,  and  St.  Ou>''s  dance.  About  this  time,  also, 
SchaefTcr  and  Ncbcl  published  cures  of  rheumatism,  toothache,  hypo* 
chondria,  paralysis  of  the  optic  nerve,  and  of  iniemiiilenl  fever  oiMi 
neuralgic  painft.  Between  1750  and  1757,  cures  of  paralysis  were  re- 
ported by  Brydonc,  Bcrtholon,  Sanvages  of  Montpclier,  and  Spry,  the 
latter  of  whom  cured  a  case  of  lockjaw  and  paralysis. 

The  position  that  electro-therapeutics  held  at  that  time,  and  the 
hopes  that  were  entertained  of  it,  is  very  well  represented  in  a  little 
treatise  by  the  eminent  divine.  Rev,  John  Wesley,  entitled,  Hie  Desid- 
eratum i  ffr,  Ettetriiity  Made  Plata  and  Uiefni,  iy  a  Lox'tr  e/  Martkind 
and  e/  Cammen  Sense.     1759.* 

In  this  treatise  the  author  anticipates,  to  a  sort  of  theoretical  way, 
vei)  mudi  that  has  since  been  demonstrated,  both  in  electro-physics  atw] 
electro ' therapeutics,  and  with  surprising  accuracy.  In  the  preface  be 
acknowledges  his  indebtedness  "to  Mr.  Kranktin  for  the  speculative 
part,  and  to  Air.  Lovett  for  the  practical"  He  also  mentions  as  authori- 
ties. Dr.  Haadley,  Mr  Wilson,  Watson,  Frekc,  Martin,  Watkins,  and 
the  Monthly  Magasine,  whence  wc  may  conclude  that  even  at  that 
early  day  the  subject  was  exciting  much  interest,  but  more  among  the 
laily  than  jn  the  profession. 

From  ihe  tone  of  the  book  it  18  clear  that  the  Faculty,  as  Wesley 
calls  the   profession,  were  dis[>oscd    to  despise    electro- therapeutics 
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and  to  reject  its  claims,  as  they  have  been  ever  since,  until  wilhin  a  fen 
jrears,  and  consequently  they  sulTered  what  was  really  valuable  in  medi- 
cine  to  be  monopolizetl  by  the  laity. 

The  mind  of  Mr.  Wesley,  as  the  world  knows,  was  of  the  practical 
sort,  aod  in  this  treatise  he  does  not  suffer  himself  to  be  carried  away 
into  gross  hyperbole  or  Neriotis  iminith.  He  expressly  disclatm<i  any 
idea  of  regarding  electricity  as  a  panacea,  but  sxy^  what  we  now  know 
to  be  tnie,  thnt  it  is  indicated  in  a  wide  ranj^e  of  disorders  ;  but  that  if 
Any  one  a^ent  should  ever  become  a  panacea,  electricity  stood  the  best 
chance  of  being  that  agent. 

Evidently  ignorant  of  Franklin's  invention  of  lightning-rods,  in  1775, 
be  suggests  that  buildings  and  ships  might  be  saved  from  the  effects  of 
lightning,  by  "  upright  rods  of  iron,  nude  sharp  as  needle*  and  gilded  to 
{irevenl  nisting,"  and  connected  with  the  uarlh.  He  further  ^iig^^sis, 
that  ihe  northern  lights  arc  of  electrical  origin. 

He  givers  the  following  list  of  diseased  in  which  electricity  is  of  service, 
with  a  number  of  illu&liative  cases,  most  of  which  arc  very  inipcrfcctty 
detailed.  It  will  be  ob*en-e<J  that  most  of  tliese  diseases  are  still  treat- 
ed electrically,  and  with  greater  or  less  success,  it  seems  from  the  list 
that  the  treatment  of  diseases  of  the  skin  by  electricity  is  simply 
another  altcni|n  to  effect  what  was  accomplished  with  success  more 
than  a  century  ago. 

All  these  concliKions  of  We«ley  and  hig  contemporaries  were,  how. 
e^"Cr,  based  on  experiments  ma,dc  with  franklinic  electricity.  The 
wofkl  wai  to  wait  forty-one  years  for  the  Voltaic  pile,  and  seventy-two 
years  for  Faraday  to  discover  induction. 

"  Ague*,  St.  Anihon)***  Fire  ;  Blintlnwi,  even  ffoin  n  GuUa  Sereiu  j  BlaS'l  Bwlrft- 
vaMletl :  Bivndiucclc  1  Chl<u'*ilsi  Coldiicu  in  the  Feet  1  Cuiiwrnptinn  i  ConlractMn 
oriheLimbt;  Cramp*;  Dearneu;  Uropi)';  Epilepiy  ;  Feci  violirnlly  disordetetl; 
Fdoiu;  FuXnln  Lacrymalil;  Gout;  nrarcl;  Head  actio ;  Hjrslcric^;  [nflamma- 
tiooa)  Kinf^'sEvil)  Knots  in  the  Fluh  ;  I.itmcnein  i  t.efifoiy,  MnrliUcjlinn  ;  tun 
in  ttw  Back,  in  the  Stomach;  ralpiiaiJons  of  the  Heart ;  Talfy;  VltnitUy ;  Kheu> 
Biaiiimi  Ruif[vonn*i  Sdailoat  !^hiDgI«i;  SpraiRjSore  Kcct ;  Swdlings  of  aU 
Idmls  i  Thraal  sore ;  Toe  liait ;  Taoth-a«hc  ;  Wen." 

}n  1763  Watjon  cured  a  case  of  general  tetanus  in  &  young  girl  of 
seven  years.  Although  the  fame  of  the  cures  wrought  by  electricity 
attracted  crowds  of  invalid*,  yet  by  the  ignorant  and  superstitious  i| 
was  confounded  with  witchcraft,  and  the  aid  of  the  priest  was  invoked 
to  save  them  from  its  baneful  influence.* 
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CRCDENESS  OF  THE  EARLY  EXPERIMENTS. 


AbM  Sana  published  a  work  on  the  medical  use  of  electridiy,  and 
recorded  ini|»(jrant  cures.  According  lo  this  aulhority,  ihcre  weie 
seven  diffcrcnl  nielhodi  of  employing  static  electricity — "*n  electric 
bath,  drawing  sparks,  by  inoration.  friction,  insiiftlauon,  ejthausbon,  and 
com  mot  ion."  Injutious  and  negative  as  well  as  favorable  results  were 
BomctiriK-s  rci»onfd.  ThiiB  Or.  Hart  brought  on  itaralysiR  in  a  girl, 
and  Abbe  Mazras  eiciicd  epilepsy  in  one  of  his  patients.  Benjamin 
Franklin  failed  to  cure  the  invalids  that  Qocked  to  him  after  his  great 
discovery,  and  Abb6  Nolle!,  after  inftoy  ycanf  experience,  was  com- 
pelled to  admit  that  he  had  seen  but  little  permanent  benefit  from 
electricity. 

Symptflms  only  (realtd  in  these  early  Experiments. — In  these  early 
and  many  of  the  later  eKperiments  not  disease,  but  the  results  of 
disease,  were  both  studied  and  tr4.-.-iled.  When  electricity  was  applied,  it 
was  to  the  syniptotns  and  not  tn  the  paihological  condition  ;  hence  the 
enormous  blunders  and  frequent  failures  of  the  early  clcclro-lhcrai>cu- 
tbts.  The  sym|>totns  most  trcaCeit,  and  in  the  treatment  of  n-hich  th« 
grcatc«l  ho]>e8  were  entertained,  were  blindness,  deafness,  paralysis  of 
motion,  symptoms  which  are  now  known  to  depend,  in  very  many  in> 
stances,  on  parhnlogical  states,  wliich  are  in  their  very  nature  as  incurable 
as  death  itself  Still  further,  the  applications  were  made  to  the  seat  of 
the  symptoms  exclusively,  instead  of  to  the  scat  of  the  disease,  and  thit 
mistake  helped  to  swell  the  number  of  Ilie  failures. 

Physiology  and  pathology  had  not  yet  reached  that  degree  of  strength 
and  breadth  of  stircnesA  lo  furnish  good  foundation  on  which  to  erect 
the  science  of  electrotherapeutics,  and  withal  the  appliances  for  gene- 
rating electricity  were  bulky  and  unlrtisfworthy. 

Electro-lherapeutics  was  therefore  bathed  in  its  first  attempts  at 
growth,  through  lack  of  needful  support  from  allied  and  fundamental 
sciences  ;  il  iimst  wait  for  physics,  for  physiology,  for  |);UhoIogy  to  come 
to  its  rescue,  which  in  due  lime  they  have  done  and  are  now  doing. 

In  1773  and  1778  Maduyt  presented  memoirs  *  f  on  the  subject, 
in  which  he  affirmed  in  his  re|)Orl  that  electricity  was  a  remedy  of  vast 
and  varieii  powers ;  that  il  had  a  positive  and  very  beneficial  influence 
over  nutrition  ;  and  that  It  equalized  the  circulation,  materially^ affected 
the  pulse,  ttic  perspiration,  and  the  secretions ;  and  was  surpriungly 

*  Meiik  m  lei  cflcti  e^n  jrAim,  la  n«(iire  et  I'uHige  itn  fluldo  Acctrlque  eoaaidifri 
romitif  tntiiie-Ammt.     Lii  «i  d^ccmlir^  1778,  4  la  SoeWti  rojale  At  mMcdne. 

t  M*in.  sur  let  dilTf rente  munitrc*  d'Admmitlrer  1'ileclrii.iti',  ct  olwcntions  sur 
In  eficl^  que  CCS  divers  moycns  ont  prodults.  Lu  ea  dfcctnbrc,  1733,  i  U  Society 
myale  de  miMleL-lae. 
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elScactoas  in  the  treatoient  not  only  of  pinJysis,  but  also  of  other  con 
dJMiu,  »uch  u  constipation  and  cedema.  This  report  aroused  con- 
nitnble  inirretit  iDeIeciro<ihvra])«ut)cs  on  the  piut  of  (he  profession, 
adlbra  season  the  application  of  franklinic  cltclricity  became  cxtcn- 
itrdy  popular.  In  i!77,  Cavallo  ptibliAhcd  a  work*  wiiicli  excilcd  con- 
wlcniUe  attention.  He  reported  cures  of  epilepsy,  paralysis,  cisrea, 
deaftiess,  Uindne&s,  iheuraaiifim,  glandular  cQlargetnents,  and  recum- 
nteuled  electricity  zi>  a  means  of  aitilicial  mpinttion. 

On  the  theory  that  medical  stibi^tanccs  might  be  combined  with 
iicctridiy,  Pivati,  of  Venice,  placed  in  his  electric  machine  a  glass 
t^Mler,  filled  with  Peruvian  balsam,  and  Giii8e|jpe  Bnini  affirmed  iliai, 
bf  the  same  arrangemeiil,  filled  with  pufgativcs,  he  had  produced  the 
nine  cSca  on  an  electrified  patient  as  though  the  icmcdy  had  been  ad- 
I  ministered  intemally.f 

la  178 ,f  Wilkinson  prcstmted  the  results  of  gome  experiments  with 
elcctridty  in  Fngljnd.  Although  the  fame  of  the  cures  wrought  by  the 
new  reroedy  attracted  thousands  of  the  people,  yet  by  the  ignorant  and 
supemitious  electricity  was  confounded  with  the  spirit  of  evil.  J 

Of  the  seven  method*  of  employing  statical  electricity  lecomniended 
by  these  early  experimenters,  but  three  were  in  common  use.  These 
were,  the  iJeetrU  bath,  eUctritat'ttnt  by  sparks^  and  shocks  from  the  Ley- 
dm  jar. 

The  Era  ef  Gatvamitation. — Animal  electricity  was  discovered  by 
Galvani  in  1786.  and  made  public  in  1791.  ft  wa<i  by  the  cxpciiments 
of  Galvani  that  Volta  was  stimulated  to  investigate  the  subject  of 
electricity.  He  denied  the  existence  of  animal  electricity  which  Gal 
vani  had  discovered.  One  of  the  most  iiuporiant  fruits  of  the  discuft* 
sioa  that  arose  between  them  and  thetr  respective  followers  was  the 
onstniction  of  the  voltaic  pile,  which  for  many  years  physicians 
employed,  with  various  alternations  of  failure  and  success,  in  the  treat- 
floent  of  disease. 

In  the  period  intervening  between  the  discovery  of  animal  electricity 
by  Oalvani,  and  the  constraclion  of  the  pile  of  Volla,  electricity  was 
applied  to  the  lv)dy  by  means  of  metallic  plates,  joined  together  by  a 
tnetallic  arc  Sometimes  these  were  simply  placed  against  the  dun, 
snd  sometimes  over  spots  denuded  by  a  bltsler.g 


A  C«BipU(e  Trc4it<«  oa  Eketrtdty,  in  Theory  and  Prflcttce,  viih  original  Ex- 
pcrinwMlt.     Londrcs  1777.     IiL,  Medical  ^cclridly.     Londret,  17S0. 
f  Alchflus  op,  dt..  p.  2S7. 

\  A.  Trrpta,  Muui«l  d'«lMlr<>-tli^r«pie,  expcM^  pittuiu«  et  critique  <)««  ipfUcB'-ion: 
ct  cUruisidJa  de  1' elect ridlii.     Pari*,  186a      %  Trlpior,  op,  cit^  p.  vdx 
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ERA  OF  GALVANIZATION. 


In  1793,  Bchrendj  Creve,  and  Klein  suggested  the  use  of  galvinlsio 
M  a  mcxns  of  distingiiUhing  real  from  apitarcnt  death.  The  first 
ittcmpu  to  make  galTfiniam  of  practical  service  Id  the  treitmeat  of 
disease  were  made  by  Professor  Loder,  of  Jena.  The  results  of  hi) 
experiments  were  tmsatiicfactory. 

In  1793  HufeUind  &dc!  RcQ  advised  the  use  of  galvanism  in 
paralysis. 

In  1 796  Pfaff  advised  the  same  remedy  for  amaurosis.  None  of 
these  authorities  spoke  ftom  much  pergonal  experience.* 

In  1797)  Alcxand'cr  YOn  Humboldt  f  suggested,  on  theoreticaJ 
grounds,  the  uie  of  galvaniim  la  panUysis,  rhetunatic  pains,  and  dii- 
cases  of  the  eyes. 

Valli  actually  restored  to  life,  by  galvanism,  (rogs  and  fowls  that  had 
been  ncaily  suffocatcd|  1 

The  vohatc  pile,  invented  in  1800,  nia.rfced  an  era.  in  the  medical  use 
of  the  galvanic  current,  because,  with  alt  its  imperfections,  it  was  vastly 
superior,  for  theraiiculic  piiq^'^s^'  ^  ^^^  metallic  plates  that  had  pre- 
viously been  employed  during  the  period  wliich  had  elapsed  since  the 
discovery  of  Galvant,  It  was  st  once  employed  by  I.oder,  in  Jena,  by 
GT3p«ngiesser,§  Bisclioff,  and  I.ichlenstetii,  in  Berlin,  and  by  Haller, 
in  Paris,  chiefly  in  cases  of  paralysis. 

In  1801,  Augustin.  of  Iterlin,  published  a  treatise  on  galvanism,  in 
'which  he  reported  results  of  treatment  of  paralysis  by  applying  the 
negative  pole  to  the  central  end  the  nerve,  and  the  positive  to  the 
peripheral  Prof.  Schwab  experimented  with  the  voltaic  pile  in  casesof 
dcaf-mutcism.  In  1802  Sigaud  de  U  Fond  published  a  work  in  which 
he  recommended  franktinic  electricity  for  nearly  every  form  of  disease. 
In  1804,  AldinI,  a  pupil  of  Galvani,  published  a  treatise  on  galvanism, 
in  which  he  theoretically  recommended  it  for  deafness,  insanity,  and 
amaurosis,  and  also  to  produce  ajiifidal  respiration.]! 

Even  during  this  era,  and  for  many  years  after  tlic  invention  of  the 
voltaic  pile,  franktinic  electricity  was  still  employed. 

In  1817  Dr.  Thomas  Brown,  of  Albany,  published  a  work  entitlod 
"  TAi  £/Atreai  Pkysuian"  hi  whicli  he  recommended  fnnklinic  electri- 
city for  paralysis,  tic-douloureux,  epilepsy,  chorea,  and  in  a  large  variety 
of  disorders. 


I 
I 


I 
I 


•  Tripier,  op.  dt.,  p.  afi^. 

f  Verwcli  iibcf  die  terciiic  Mtitkcl  nnd  NerTcnfuer.     Berlin,  1797. 
]  Lxp^rience  itir  le  gilvuiume,  Irwluil  pir  Jarldol.     PaHt,  1799. 
%  Vcrtuclic    ilcn  Calvinbmiu  lur   HcLIung    einlgci    Krankbciten    tuiiawenden 
Bcrliai  ifSoi.  I  Eau  th^oriqnc  ct  apftimaiu  sur  le  gilvitnuiiic.    1804. 
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I'ew  York,  published  sotnelhiog  on  tbe  use 
ek-ctriciij  in  medicine  that  was  based  on  experience  that  he  had  de- 
,ycd  irith  the  apparatus  of  Dr.  llrown. 

In  Spite  of  all  these  endeavors  on  the  part  of  sdcntilic  men  to  give 
iinix)nance  and  dignity  to  the  cause  of  electro-thcrapcutics,  it  failed  to 
fulfil  the  extravagant  eKpeclaiions  tiiat  had  been  formed  of  it ;  a  reaction 
Mlowed,  and  it  fell  into  disrepute.  Electricity  had  been  tried  for  a 
wide  range  of  diseases,  but  partly  on  account  of  the  inconstancy  of  the 
voltaic  pile,  and  partly  through  the  ignorance  of  the  operators,  ic  was 
faund  to  be  a  most  uncertain  remedy.  It  was  confounded  with  niei^ 
mcnsitn,  which  at  this  period  came  into  notoriety,  and  for  a  time  it 
ihued  its  tate. 

Many  of  tlu  tarly  Experimtnis  madtby  Ifu  Laity. — It  will  be  seen  by 
X  ^ance  at  the  above-mentioned  names  that  the  earliest  exi;erimenu 
in  elcctTo-therapeuiics  were  made  by  the  laity.     A  science  that  now 
cminiaads  some  of  the  best  brains  of  civiliealiou  was  bom  among  the 
faunble  and  the  lowly.     It  was  cradled  in  ignorance  and  reared  and 
ibstered  by  those  who,  however  eminent  in  other  walks,  knew  little  0( 
DOthiDg  of  medicine.     Chemists,  pliyi^icials,  priests  and  paupers,  monks 
Bod  moantebanks,  were  in  the  eighteenth  century  the  leading  authorities 
in  electro-therapeutics.     If  there  were  those  at  this  lime  who  had  faith 
in  the  coming  of  a  better  day,  when  electro- therapeutics  should  be  a 
recognized  and  permanent  part  of  the  medical  science,  it  was  tlieir  mis- 
fortune to  die  without  the  sight     Not  until  tlie  close  of  the  cighlccnib 
century  were  the  great  discoveries  of  C  a  Ivan  i  and  Volta  revealed  to  ihe 
world,  which  was  to  work  and  wait  for  at  least  half  a  century  bcfure  it 
should  sec  even  the  beginning  of  the  fulfilment  of  its  hopes.    Some  of 
the  great  sciences,  like  some  of  the  great  religions,  have  had  the  hum- 
blest origin. 

Of  the  early  history  of  electro-physics  WhcwcU  *  thus  remarks  :— 
"At  such  a  period  a  large  and  popular  circle  of  spectators  and  ama- 
teurs feci  themselves  nearly  upon  a  level  in  the  value  of  their  trialj 
and  speculations  with  the  more  profound  thinkers;  at  a  later  period, 
when  the  subject  is  becoming  a  science,  (hat  is,  a  sludy  in  which  all 
must  be  left  far  behind  who  do  not  come  to  It  with  disciplined,  informed, 
and  logical  minds,  the  cultivators  are  far  more  few,  and  the  share  of 
applause  less  tumultuous  and  less  loud.  Electricity,  to  be  now  studied 
fi^tly,  must  be  rea!>oned  upon  mathematically. " 

wiiat  WhcwcU  here  says  of  elcctro-pliysics  may  just  as  truly  be 
applied  to  electro-tberapeutica. 

HiUory  o(  the  loduclivc  Science*,  2d  cd.,  vol.  tL,  p.  200. 
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CHARACTER  OF  THE  EARLY  EXPERIMENTERS. 


In  the  earKer  experiments,  the  philosopher  and  the  fool  were  jnetty 
nearlj  on  the  same  level  tn  their  knowledge  of  the  application  of  ihii 
subtle  force  to  the  treatment  of  diseases,  with  this  advantage  on  the  side 
of  the  fuol,  that  through  the  very  excess  of  his  jgnoiance  he  dared  and 
ventured  where  the  philosopher  knew  just  enough  to  fear  to  tread. 

1 1  wa^  a*  we  shall  see,  a  long  time  before  electro-therapeutics  should 
be  gra<ttull7  developed  into  a  science  of  sufficient  positiveness  to  cont* 
maud  the  attention  of  men  of  science  for  its  own  sake,  and  to  cxdtc  the 
despair  of  the  ignorant. 

Here,  as  in  all  other  realms  of  investigation,  the  development  is  from 
limpticity  towards  complexity,  from  generals  to  specials,  and  from  truths 
that  arc  common  to  all  classes,  lo  truths  that  only  a  few  specialists  can 
tfioToughly  master.  We  ore  reminded  here  of  the  beautiful  thought 
ofThoreau.  Vi'hen  reproached  forhisezclusivencss  and  love  uf  solitude, 
he  rc|>licd,  "  It  is  not  so  much  that  I  love  to  be  alone,  as  that  I  love  to 
toar,  and  the  higher  I  ascend,  the  company  grows  thinner  and  thinner, 
until  at  last  1  sra  left  almost  alone." 

Strikingly  this  principle  has  been  illustrated  even  in  the  most  recent 
hbtory  of  elcctio<tbcrapeulics.  both  in  Europe  and  America.  A  field 
now  occupied  by  some  of  the  ablest  scientists  of  Gernuuiy,  England,  and 
France,  was  formerly  crowded  with  lawless  intruders. 

When  we  began  to  write  on  this  subject  in  1866,  a  tide  of  ii^ 
([uines  at  once  net  in  upon  us,  from  all  parts  of  tlie  country.  The 
authors  of  these  letters,  with  some  few  exceptions,  we  have  never  sceo ; 
but,  judging  from  the  style  of  composition  and  the  character  of  the  in- 
quiries, they  were  as  a  rule  comparatively  ignorant,  and  belonged  to 
the  lower  strata  of  the  profession.  Letters  that  we  receive  more  re- 
cently during  the  |>ast  three  years,  evidently  come  from  many  of  the 
best  men  in  the  profession.  As  the  science  develops,  brains  and  cul- 
ture are  attracted  to  iL  In  our  large  citie.s  those  who  are  studying  this 
subject  are  among  the  most  promising  names  in  science. 

In  1835,  Sarlandi&re  proposed  the  employment  of  acupuncture 
needles  in  galvanisation,  so  that  the  current  could  be  more  excliisively 
and  dehnicely  localised  on  the  desired  nrr\-e  or  organ.  This  method 
of  treatment  was  called  electro-puncture.*  He  used  for  this  pnriwse 
frankltnic  electricity.  Subsequently  Magendle  successfully  experimented 
with  galvano-puncture  in  neuralgia,  paralysis,  and  other  nervoos  dis- 
eases. 

The  discovery  of  electro -puncture  was  the  beginning  of  the  science 


Htm.  RT  l'6lccti«-punctBie,     Pub,  iSaj. 
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of  ekctro-surgery,  a  departmeDl  which  at  that  time  comtnanded  a 
wiiU-r  interest  than  l}ie  medical  use  of  electricity,  and  which  has  now  ^ 
most  intpoTtant  position  in  science. 

Gerard  and  Pravae  suggested,  and  P£lrequia  aad  CiniselU  succeedca 
In  curing  ftneuriim  by  g3lvai)o-|)unciuie.  Subsequently  galvaiio-caulcr- 
Izaiiun  has  been  invcst^[atcd  by  Stvinhcil,  Middcldorjiff  (1^59),  Amiis- 
itat,  AllhaoA,  Byrne,  oiirsetires,  and  many  others.  (For  detailed  history 
of  the  sui^cb)  uses  of  clcclrictty,  sec  Electi\>-Surgery,  Chapter  1.) 

tti  1816,  Baum^  published  in  lx)n(!on  a  work  on  galvanism,  which 
two  years  later  reappeared  in  a  ditftrenl  form,  and  Wis  trani^Iatcd  into 
French  by  Kabrc  Palaprat,  who  woa  the  firftt  to  use  the  galrnxaic  current 
in  electro- punclure. 

7'Ju  Era  of  faraJisaiian. — The  publication  of  the  discovery  of  in- 
ductive eleclricity  by  Faraday,  in  1S31-3,  cba.nged  the  whole  course  of 
electro-therapeutics-  On  the  basis  of  tliis  dtscov-cry  electric  machines 
were  conMructed  that  were  both  more  reliable  and  more  convenient 
than  the  ordinarv'  voliaic  pile.  The  first  magncloelcctric  machine  was 
constructed  by  Pixii  in  1831,  and  was  Arst  employed  in  the  treatment 
of  diseases  by  Nccf  of  Frankfort.  Afterwards  electro-magnetic  (volta- 
electiic)  machines  were  constructed  by  Noef,  Clarice,  Stiihrer,  and 
Ortiers,  which  from  time  lo  time  have  been  variously  modified  by  a 
large  number  of  experimenters  in  different  countries. 

From  this  limc  electricity  in  the  form  of  fandization  began  to  be  ex- 
tensively and  indiscriminately  employed,  both  ia  this  country  and  in 
Europe.  It  was  used  by  the  laity  as  well  as  by  the  profession,  though 
3t  first  without  any  rccogni/cd  method,  and  without  any  very  cleai 
ideas  of  the  indications  for  which  ckctritatian  was  adapted.  Since 
that  time  four  distinct  methods  of  midicaS  electrisation  have  been  intro- 
duced, in  which  the  galvanic  as  well  as  the  faradic  current  have  been 
appropfiatcd.  and  under  one  or  the  other  of  which  may  be  classed  all 
the  applications  of  faradic  or  galvaitic  electricity  that  have  since  been 
employed.  These  methods  arc  Iptaitted  faradizsUotiy  hcalis€d  galvan- 
iaatiaa,  general  faraditation,  and  central  gait>anizathn. 

Hiitmy  tif  LottiUuJ  Faradi^athn. — TTie  history  of  localized  electri- 
mtion  is  idcnti&ed  with  ihc  name  of  Uuchenne,  whose  experiments  and 
discoveries  have  given  such  an  impetus  to  this  important  and  growing 
department.  Duchennc  was  not,  however,  the  first  to  employ  localized 
faiadtzation.  Prior  10  his  time,  faiadization  had  been  used  by  Mas8on 
in  France,  and  Nccf  of  Frankfort ;  and  in  this  country  it  has  been  cm- 
^oyed  by  the  profession  and  by  the  laity  from  the  period  of  the  first 
popularizaiion  t<f  machines  of  indtiction. 
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Even  as  early  as  1843  locaiuei/aradisa/icn  was  used  in  dtis  eounti) 
side  by  side  with  general  faiadizadon,  tliough,  like  th«  Uiter,  it  liad  re- 
ceived no  (lislinct  nomenclature,  and  was  indiscriminately  recommended 
and  unscientifically  applied.*  The  two  mt- thods,  localized  and  general, 
were  fj-cquently  confounded,  and  both  w«rc  known  under  the  vague- 
term,  *■  elecinlying."  Duchenne's  earliest  attempt  to  call  the  atlentioit 
of  the  profession  to  this  subject  is  ihus  recuided  in  his  own  words  : — 

"De  I'arc  de  limitcr  I'cxcitation  (:lcclrii|ue  dans  Ics  organcs  saas 
pitiucr  ni  inciscr  la  pcau,  nouvetle  mftliode  d'61eclrisaUoa  appdfic  i/ee- 
/riio/ii'n  /oca/tjee,  el  dont  Ics  piincipcs,  r&um^  dans  une  note  adresste 
en  1847  &  I'Acadfimie  d«s  Sciences,  oni  H6  dfivelopp^s  et  publics  dans 
les  arf/iivet  ginirsUts  de  Medicine  en  juillct  ct  ao&t  1850,  ct  ff  vricr  et 
mars  1851."  In  1855  he  published  his  diief  work,  "  De  I'KlcariMtiott 
Ix^calisfe,  ct  de  son  AppUcation  ^  la  lliysiologie,  4  la  Pathologic,  ct  4 
la  Th^rapeuiique." 

This  work  became  known  to  the  profession  in  Geimany  through  the 
abridged  translation  of  Dr.  Erdmann. 

The  leading  idea  of  the  method  of  localized  faradization  of  Du- 
chenne  was,  that  the  current  can  be  localised  over  a  fixed  peini  under 
the  ikin  if  wcUinoistcncd  conductors  arc  strongly  fnssed  upon  the  skin. 

He  obscntd — ^wliai  is  perfeclly  familiar  to  all  cxperiuicnters  in  elec- 
tro-thcra  pelt  tics — chat  when  dry  electrodes  arc  applied  to  the  dry  skin, 
sparks  with  a  crackling  sound  are  produced,  but  no  sensation  and  no 
musculiir  con tractiun.  He  observed  tiiat  when  the  electrodes  are  well 
moistened,  contraclions  are  excited  in  the  muscles,  with  the  |ihenotiicna 
of  sensation. 

He  recommended  three  forms  of  electrodes — solid  metallic  elec- 
trodes, metallic  brushes,  and  the  hand. 

On  these  observations  and  experiments  Duchenne  based  a  system  of 
electro-therapeutics  and  clcctro-tliagnosis  which,  as  since  refined,  de- 
veloped, and  modified  by  himself  and  by  numerous  other  laborers  in 
various  countries,  has  now  grown  into  a  permanent  department  of 
science. 

Localized  flradlzatton  wils  apptecialcd  by  electro-therapeutists  more 
rapidly  than  some  of  the  other  methods  of  using  electricity,  as  clcctro- 
lyration,  geneml  faradization,  galvano-cautcry,  and  central  galvaniza- 
tion, for  the  reason  chat  it  is  the  easiest  le-xrned  of  all  the  methods  and 

*  In  rate*!  CatoJojrue  of  MaihematicRl,  Optical.  Mid  Philnsopliial  Initraincnct, 
1S4S,  thfro  1«  a  cut  of  xh*  farodic  ftpparntus  thai  had  been  In  dm  for  five  years  bf 
these  culy  cxpcnmenteriL  The  ume  work  also  contains  a  cut  illuunuine  iheii 
Bwiliod  if  localifcd  faTad  lull  ion  or  the  leg. 
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re()nir>M  only  the  Rimplett  and  d)Mp«st  foim  of  battery.  To  be  ui 
expert  JD  it  requires  s  degree  of  skill  and  experience  and  manni)  facil- 
ity, as  well  as  funiltariiy  with  the  disezset  for  which  it  h  indicated,  and 
some  ItnowIcdKc  of  clcctio-phytucs  and  electro-physiology  arc  of  essen- 
tial ftcrrice  ;  but  in  none  of  these  respects  is  this  method  as  exacting 
as  any  one  of  the  orhcrs. 

Hence  it  is,  thai  localized  taradiiation  is  the  method  with  which 
novices  nsually  begin  their  experiments  in  this  branch,  and  it  is  the 
method  which  by  the  mass  of  the  profession  is  now  tuorc  used  than 
any  other. 

Among  specialists,  however,  of  all  countries,  localized  galvatiiiation 
is  more  used  than  localtzet!  faradization,  since  it  meets  on  the  whole, 
as  experience  show»,  a  larger  range  of  indications. 

JfiiforyiifljKaHstd  Gahtanisalion. — One  of  the  ablest  and  most 
promioent  of  itiose  whom  the  writings  of  Duchenne  inspired  to  enter 
upon  the  study  of  electro-therapeutics  was  Professor  Remak,  of  Berlin. 
His  first  work,  "  Unier  Methodischt  EUtirttiruiti;  GeiShmter  Mutktin" 
"On  the  Methodical  Elcctriiation  of  Paralysed  Muscles,"  *»*  pub- 
lished in  rS55.  In  this  work  he  revived  and  recalled  the  attention  of 
the  profession  to  the  galvanic citrrtJit,  and  he  funherniorc  announced 
that  in  order  to  bring  a  muscle  to  complete  contraction  it  is  bcltci  to 
excite  its  motor  nerves  than  to  allow  the  current  to  operate  on  the 
muscular  substance  itself.  His  second  work,  "  GahanoTherapie  der 
Xrrjtn- itnii  iSfuikfl-KranthciUn,"  was  published  in  1858. 

Reniak  became  the  founder  of  a  school  of  clcclro-thcrapeulista  id 
Germany,  as  Duchenne  had  been  in  France.  Their  systems,  as  has 
been  said,  differed  in  two  imijortant  particulars.  Both  uwd  /tn/i/ised 
elect  riiation.  Duchenne  used  the  faradlc  current,  making  the  applies 
lions  to  the  muscles  ;  Rcmak  used  the  galvanic  current,  making  the 
applications  to  the  motor  nerves. 

Duchenne  declared  that  the  galvanic  current  was  useless  for  the 
treatment  of  disease,  while  Remak  contended  that  it  was  the  only  cur- 
rent tiial  was  of  any  value.  Duchenne  «'as  unwilling  to  admit  the 
reality  of  tlie  discoveries  of  Keiuak,  and  Rcmak  as  emphatically  re- 
jected the  conclusions  of  Duchenne.  Bo!h  enforced  their  statements 
by  the  resuks  of  experiments,  and  both  appealed  to  experience. 

It  is  now  well  fxrcognlscd  by  all  electro-therapeutists  that  there  was 
truth  on  both  sides  of  this  interesting  controversy — that  the  galvatic 
and  faisdic  aurents  are  both  of  service  in  the  diagnosis  and  treatment 
of  disease,  and  that  too  in  more  than  one  mode  of  application.  We 
now  see  that  if  Duchenne  was  too  dogmatic,  Rcmak  was  loo  extrava- 
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gaata  but  that  both  of  (hem,  bf  thdr  cxperioicnts  and  labors,  «rerc  of 
po«ittv«  service  to  science,  and  made  Ae  wxy  easier  and  safer  for  those 
who  have  since  folUnred  ihcm  in  the  deyoilincnt  of  localiicd  electriiS' 
tion. 

Rcraak,  sbortly  before  his  death,  published  a  work  entitled  "  Appli- 
tali9n  di.  Courattt  (onslani  au  Trait ement  Het  Nkvmes"  Paris,  1865, 
which  coLtained  the  leading  kleas  of  ht»  s/stcni,  and  ha;i  been  the  means 
of  uiotulating  msny  other  experimenters  in  this  difficult  department. 

Rcsiak  did  more  than  luerel)'  introduce  the  galvanic  current  to  the 
pmfeasioB — he  discovered  and  reconunended  special  applications  nf 
the  current,  and  suggested  the  theory'  of  its  catalytic  action.  He  was 
the  first  to  scientifically'  investigate  localized  ^ranization  of  the  cer- 
vical s]mii)3thctic,  of  the  brain  and  spinal  cord«  and  thereby  greatly 
widened  ihc  sphere  of  clcctro-thcrapeiiiics.  Although  at  first  his 
theories  were  scouted,  and  his  statements  discredited,  yet  since  his 
death  they  have,  in  the  main,  been  strikingly  confinticd,  and  are  now 
'egarded  as  uccei>ted  facts  in  science. 

Even  during  this  last  «ra,  franfclinic  electricity  has  been  by  no 
^eons  laid  aKtde.  In  1847,  Dr.  Colding  Bird  jHtblished  very 
r.'tnarkablc  results  obtained  in  the  treatment  of  ainenorrhoea  by 
tfatic  electricity,  in  Guy's  Hospital.  He  made  use  of  a  Lcydcn 
jar.  Fraiiklinic  electricity  has  been  successfully  used  by  Drs.  Gull 
and  Clement.  It  hax,  for  a  number  of  years,  been  successfully 
employed  by  Dr.  R.nlcliffc  and  others,  in  the  London  Hospital  for  the 
i'liraiy/.ed  and  K|iilcpl[c.  Quite  recently  Prof.  Schwanda,  of  Vienna, 
has  reported  su^estirc  Ksiilts  from  franklinic  electricity  generated  by 
Holtr's  cipctrophorus  machine.  Dr.  Artbius,  of  Paris,  has  recently  pub. 
kHheil  a  work  on  the  subject ;  this  has  been  transUiteii  by  Dr.  L«veridge, 
of  Chicago. 

Within  Ihc  past  fifteen  years  localized  faradization  and  galranizanon 
has  been  developed  and  improved  in  Fhince,  in  Germany,  in  England 
and  Aiiirrica,  by  a  number  of  able  and  laborious  men  of  science. 
Among  the  voluminous  authors  in  this  department  may  be  mentioned 
the  names  of  Meyer,*   ttcc<i«crel,t  Baierlttchcr,t  AIthaas,§  *l'ripicr,| 

■  tKe  EleclrinliU  in  ihter  Anwcmliing  aof  [vsktische  HedJcin.     Berlin,  t$54  and 
I86&     Tiuulateil  t>ir  l>t.  Hainijivixl. 
tTratie<lcsspt:llciuiom<lc  l'clcctricil/&la  Tb^rapentiqw.     Puis^  i8S7. 
X  Die  Indnctiaiii>Hl«triritiLl  in  phjmiloiiisch.llMTapentiK'lwr  Bemhung.     NBl» 

i>»B.  'SS7. 

gTrCklbe  cm  Mnilcal  Elcclriciir.     London,  1859.     LalcU  edition,  1&73.     G>1- 
nnum  in  Par*l]rn>,  Nciunlgu.  elc,  1866. 

I  Manuel  d'EIeclTvthJrapM.     Pnriif  iS^i. 
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I,*  Fromniiiold,f  Zteinsscii,t  Garratt,§  Bcncdikt,J  Brenner, Tf 

Iffsifiry  0f  General  Faradisaiion. — Fn  general  faradization  the  aim 
ib  to  bring  the  whole  iKxIy  tinder  the  influcDce  of  the  faradic  cunvnt,  so 
£ar  as  is  passible,  bj'  external  ap]>lication. 

The  origin  of  general  Txradizaiion,  like  that  of  localized,  is  somcTrhai 

uncenain,  since  it  is  difficult  to  clftctmine  how  long  it  was  used  by  the 

^laity  before  we  formally  intiodnccd  it  lo  the  profession,     ft  is  certain 

lat  both  methods  have  been  in  tK>puUr,  and,  to  a  certain  extent,  in 

ifessional  use  in  America,  from  a  |)eriod  not  long  siib5;e<]iient  to  the 

rpopaUrizsiion  of  the  discovery  of  induction,  ceriainl)"  a  long  time  be. 

fore  thej"  were  introduced  to  the  profcsiion.     One  of  the  first — and 

.probably  the  very  &rst — to  cni)i]oy  a  form  of  general  famdization  was 

■WilliaiM  Miller,  of  New  V'ork,  who  began  ihc  empirical  use  of  this  sys- 

tem  of  treaDneni  in  1S43.     Since  that  time  tome  form  of  general  far- 

adii2tioD  has  been  employed  by  Sherwood,  of  New  York ;  Dr.  W.  Dcro. 

luing.  of  Purtland  ;    Drs,  Oarratl,  Cross,  and  Guthrie,  of  Boston  ;  Dr. 

Wells,  of  Rochester,  N.  Y. ;  Drs.  Page  and.Cliannbp,  and  by  a  very 

I  large  ntiinber,  both  in  the  profession  and  out  of  it,  of  whose  names  and 

ecial  methods  but  little  is  known,  since  ihcy  have  taken  but  little  pains 

Fto  establish  the  trcaimcui  on  a  scienlific  basis,  or  to  introduce  it  to  ihci 

•Kention  of  the  profession.     Many  of  these  practitioners  combined' 

locabzed  with  general  fjtra dictation,  and  some,  perhaps  the  innjority,  em- 

■plOTcd  the  latter  exclusively,  though  with  little  delinitcne^sor  prcciuon. 

lAlthougli,   as  Has   been   said,  some  of  these  early  cxpcrimcniers  were 

Fcducated  ]>hyHcians,  the  majority  were  ignorant  not  only  of  medicine, 

fljui  of  ever)-  other  ilepartment,  and  not  a  few,  unfortunately,  were  as 

inivincipled  as  ihry  were  igiiuranL 

Although  many  of  the»c  expcriraenccrs  were  laymen,  although  they 

^liad  no  part  not  lot  iu  tlic  realm  of  science,  and  although  many  of  theni 

ere  as  devoid  of  conscience  as  of  tnicllect,  yet  we  should  none  the 

1  eagerly  seek  for  and  accept  wliaiever  of  truth  they  may  have  iiliini 

*  Die  Declratbciiipie,  ihic  Oct^ndonf  urul  Anirciulttn£  10  (Icr  Mcdiiin.  V/ien, 
11)65.     iMtrOL  cllltod,  1873. 

f  EI<ctrother«pie  mil  beuDderer  Ktlckriehl  aaf  Nerven-Krankheiten ;  vom  |)rak- 
^tbcbcn  Stanlpinikle  ikiKurt.     Fcilli,  1865. 

t  Die  Elcttficiiat  In  Act  MPticin.     Berlin.  i86fi,     Lattst  edition,  1S72. 

\  M«(Ii»l  lOtclridiy.     I'hiUdelpbb,  1866. 

I  EtcctrolMrapie.     Wiai,  186&     SccvdJ  etUtlan,  1874. 

^  VDlcniuliuoecR  uiul  Ueobachlungen   auf  dent    tkblete  <lcr  Elektrotheraf^ 
tripdg.  ilt68  uul  iSAq. 

*'  Priodpa  d'EIecuolh^copic,     Parti,  |87> 
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bled  upon  or  discovcicd.  In  the  history  of  therapeutics  it  has  often 
been  the  fortune  of  the  ignorant  and  the  luwiy  to  hit  l>y  cfannce  oo 
some  great  fact  for  which  <h«  wistlom  of  the  ages  has  sought  in  vain. 
Says  Or.  Siill^,  '*  Nearly  every  medicine  has  become  a  popular  remedy 
before  being  adopted  or  e»-en  tried  by  physicians ;  "*  and  according  to 
I'crcira.  nux  vomica,  is  one  of  the  few  remedies  the  discovery  of  which 
is  not  ihc  ciTcct  of  mere  chance.f 

Impatti^l  hiHory  must,  we  think,  record  that,  before  Ducherne  and 
Remak  were  known  oa  either  side  of  the  Atlantic,  before  our  more 
recent  elect rcitlierapeuti»is  had  commenced  iheir  professional  labors  or 
studies,  there  were  in  this  land  not  a  fcv  empirics  who,  by  some  form 
of  general  or  localized  faradi/aiion,  or  both  combined,  or  by  methods 
various  and  inconKistent,  and  in  spite  of  their  own  ignorance  or  irice. 
were  achieving  succc&scii  in  the  trcaimcnt  of  disease  which,  in  certain 
features,  even  the  most  advanced  physicians  of  our  day  have  not  yet 
surpassed,  jf  they  did  not  belong  to  the  chosen  rankit  of  the  profe^ 
sion,  it  is  none  tlic  less  true  that  the  results  which  they  secured  were 
ofteDtirncs  such  as  the  ablest  leaders  in  science  might  well  have  envied. 
Jf  their  methods  were  empirical,  their  empiricism  n-as  odcn  justified  by 
its  success,  ir  their  nomenclature  was  imperfect  aod  confused,  and 
iheir  diagnosis  erroneousj  yet  their  confusion  and  errors  were  not  a  Ut- 
ile redeemed  by  ihc  skill  »'ith  which  ihcy  met  cmeigcncics  when  the 
therapeutist  was  lar  more  needed  than  the  pathologist  or  the  diagnosti- 
cian. The  great  de/tet  of  these  empirics  was  not  in  thtir  results,  Ufhiih 
oftentimes  tpere  truly  remarkaNty  but  in  the  faet  that  their  general 
ignerranee,  and  esfecialiy  their  ignorance  0/  nudiesne,  rendered  it  im/ffs- 
sihlcjor  them  tif  discriminate  in  their  cases  or  their  mtlheds,  or  to  intef- 
iigently  eommunieafe  their  experience  to  others,  or  in  any  way  to  make  it 
fij  permnntnt  value  to  science.  They  treated  all  caaea  about  alike, 
without  reference  to  the  pathological  condition,  and  in  spile  of  all  thcii 
successes  frequently  fwlcd  where,  with  better  knowledge,  they  might 
have  s\icccedcd. 

In  Kuropc,  so  far  as  we  can  ascertain  froni  the  published  writings  on 
the  subject,  or  from  our  own  personal  observatioi:i,  the  method  cX  general 
faradization,  as  described  in  this  work,  has  not  been  used  or  recom- 
mended,  at  loa&t    by  men    of  science.      In    1853)    Beckensteiner} 

*  Ttienpculka,  vol  I.,  p.  31.  The  nrnt  nutlior  stUca  thai  "by  fiurtht 
gttaXet  iiiinilieT  [of  medidnet]  were  Tint  empioytd  in  countriM  wlitcli  were  snd 
•re  new  in  a  »tale  of  tcicntific  Ignorance,"' 

4  MatcTka  Mnllci,  vol.  ii.,  y.  336.      Hyilntle  of  CHloral  may  duw  be  added  \m 
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niggested  the  idea  of  "  anunaluing "  siaiica.1  electricity  hy  passing  it 
through  the  body  of  the  o{>erator,  and  making  passes  over  or  near  the 
paiieal. 

In  1857,  M.  Dropsy*  de  Cracow  published  a  new  method  of 
braduatioo,  themiu/uj  i>/rra>tdr  of  which  consisted  in  connecting  an 
electrode  by  two  branches  on  ihe  lop  of  the  head  and  the  cpigxitrium, 
wlulc  the  other  electrode  vra  connected  by  four  branches  with  the 
hands  and  feet.  At  each  silting  the  poles  were  reversed.  In  185S, 
Seilerf  pro])Osed  to  cure  con&iinL(>lion  and  mmy  other  ob<itinate  and 
incurable  diseases  by  passing  a  faradic  current  through  two  electrotles 
near  to  but  not  over  the  body  of  ihc  patient. 

In  i86j,  Gublci;!  suggested  the  treatment  of  conditions  of  debility 
by  placing  both  hands  and  feet  in  separate  basins  containing  salt 
water,  and  passing  a  faradic  current  through  Ihe  body. 

Our  own  ailrnlion  was  called  to  the  subject  of  general  faradization 
in  1S66,  and  in  that  and  the  following  year  we  introdticed  it  to  the 
profession,  describing  in  a  geoeral  way  its  powerful  tonic  effects  and 
mmftit  op<rtindi. 

( 7)1^  Aftdteal  Use  of  EUclricUy,  with  speetal  refertnce  te  gttieraf 
^tctritatiffn  at  a  hnU,  SfC.     ii<ard  and  HfeAwiU,  iVftff  Vork,  1867.) 

llic  name  general  elte/rixatiaHt  as  descriptive  of  this  method  of 
treatment,  was  tirsc  employed  by  us  and  in  the  writings  to  which  we 
have  referred.  In  the  present  edition  of  this  treatise  wc  restrict  the 
terms  to  generai  faraditaiwrt,  for  the  reaK>n  tlut  our  method  of 
Ktntral  gaJvanitaiien,  to  be  hereafter  described,  has  to  a  considerable 
extent  taken  the  place  of  ^/wcra/ galvanisation. 

Our  own  claims  in  regard  to  general  faradization  are : 

1st  To  have  studied  the  tnethod  m  practised  by  the  laity,  and  to 
have  unproved  it,  reduced  it  to  a  system,  and  given  it  a  scienrilic 
bads  *'nd  to  have  shown  its  relations  to  other  methods  of  u»ng 
electricity — insbort,  to  have  done  for  this  method  what  Duchcnne  did 
for  localued  laradUation. 

ad.  To  have  ijiicrpreted  its  special  and  general  effects,  giving  it  a 
name,  iwiming  out  the  true  rationale  of  the  method,  and  the  in* 
dtcatioDs  for  its  use. 

3d.  To  have  first  called  the  attention  of  the  profession  to  this 
method,  enforcing  our  vXewi  by  the  results  of  personal  experiments. 

*  Elcdrolli^ple  m  applinllon  mAdical*  pnttique  de  I'^lcetricltft  I»f^  nir  dc 
•ouveuu  («ixMcf.     Pwii,  i8s7,  in  Bvo. 
t  UAlvunlnltoaiMi  Lullucncc.     Pitli,  iS$8. 
X  De  l'tU«clriiailoa  {tnirttle.     Bulletin  de  TbSrajteuttqu^  Dee.,  1S6}, 
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4tli.  To  luive  discovered  in  our  exi>erimeiii3  nitn  this  method,  thai 
eJectri2auon  was  a  ionic  of  greai  and  viried  efficacy,  and  therefore 
indicated  in  a  large  range  of  condilions  of  dtbilitj',  and  lo  have  forced 
this  fact  on  the  professional  mind  until  it  has  become  widely  accepted, 
And  has  become  the  basis  for  the  use  of  electricity  in  the  ircaiii>eni 
of  medical  diseases. 

Tlie  length  of  time  required  to  make  a  thorough  application  of  genera] 
faraduMtion,  and  tlic  amount  of  piacticc  necesnary  to  acquire  akiU  and 
jacility  in  its  eniploynicnt,  have  interfered  somewhat  with  its  populariza- 
tion among  Kpecialisls  in  eleclro-therajieutics ;  bill  in  sj>ite  of  these 
dit&cullicii  the  nielhoci  is  now  used  with  the  highest  success  by  hurnlreda 
of  physicians,  specialists  and  general  practitioners,  &c.,  and  its  popular- 
ity ia  very  rapidly  increasing. 

In  Oennany  the  method  has  been  from  the  first  received,  in  part 
through  the  careful  r^uiiif  of  Prof,  Krb,  of  Heidelbcig,  with  greater 
inttfre^it  and  appreciation  and  vrirh  more  favorable  consideration  than 
io  any  other  country,  excepiiog  perhaps  the  United  States.  Dr.  R. 
Vaier,  of  the  University  of  Prague,  in  his  ptefiicc  to  the  German 
tranilation  of  the  first  cdirion  of  this  work,  has  warmly  recommended 
the  method,  basing  his  recommendation  on  his  own  personal  experience ; 
and  more  recently,  Benedict  of  Vienna,  in  the  latest  edition  of  his  work, 
has  given  the  method  inielligeiit  and  nppreciative  consideration. 

Hiilory  of  Ctntral  Galvamtatian. — The  method  of  central  galvan- 
ization, as  has  been  described  in  our  published  pa|>en>  {Klcctricity  and 
the  Sphyjjiitogcaph,  N.  Y.  MedUat  Reei>rd,  Dcccuihcr  15,  iSjr  ;  also. 
Recent  Rcwarcljes  in  Electro.Therapetitics,  October,  187*,  by  Dr. 
Beard;  ('entral  Galvanization,  N.  Y,  Mtd.  Journal,  May,  1873,  by 
Dr.  Rockwell),  consisted  in  piacin)(  the  negath>f  ftoie  at  the  tptgasl- 
riitin,  while  the  pesitive  was  applied  ot'er  certain  portions  0/  thf  head, 
aver  the  sym^Kithitie  and  pneumo^aitrte  in  the  neek,  and  dfwn  tie 
■whtJe  length  of  the  spine  from  the  first  to  the  last  vertebra.  At  that 
time  we  had  used  the  method  with  ihe  highest  success,  in  hysteria,  in- 
sanity, neurasthenia,  gastralgia,  dyspepsia,  and  certain  diseases  of  the 
skin,  and  since  that  time  this  method  has  been  extended  to  a  wide 
variety  of  affections.  In  sonic  diseases  it  has  s«[ii>lemenled,  in  others  it 
has  supplanted,  general  fanidixation  and  galvanization  of  the  cervical 
sympathetic 

The  full  mediod  of  central  gaUani/alion,  as  it  will  be  described  in 
thii;  edition  of  the  present  treatise,  was  not  stumbled  upon  by  accident, 
hut  is  the  result  of  a  long  period  of  experimenting.  When  we  began  to 
UM  the  galvanic  cuireat,  we  sometimes  treated  gastralgia  and  dyspcp 
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sa  bv  pliciug  one  pole,  usually  the  negative,  in  the  epigastric  region, 
8nd  the  positive  on  the  nape  of  the  neck  at  abniit  ilie  sixth  cervical  ver- 
tebra. Gtaduall}'  wc  extended  the  domain  of  the  application  so  as  to 
include  the  mastoid  fossa  and  the  anterior  border  of  the  stemo-cleido* 
mastoid  muscle,  down  to  the  stcnium  on  botli  (ides.  Afterwardti  wc 
te&olvcd  to  apply  the  positive  electrode  to  t!ic  forehead,  still  kccjiing 
the  negative  on  the  epigasliiura. 

Influenced  by  tlie  fact  of  observation,  that  the  lop  of  the  head  be- 
tween the  ears  was  freqtiently  tender  and  painful  in  hy:>letia  and  neur- 
asthenia, in  both  sexes,  it  occurred  to  us  that  this  might  be  a  good 
place  to  plant  the  electrode  &o  as  to  affect  the  brain.     .Another  consid- 
eration of  practical  moment  n-as,  that  this  place  in  both  sexes  is  quite 
accessible,  even  with  the  present  methods  of  arranging  the  hair.     Look- 
ing at  the  subject  from  the  standpoint  of  anatomy,  ))hysiulogy,  and 
patliology,  also,  it  was  sufficiently  clear  that  in  galvanix.ing  the  brain, 
the  object  should  be,  not  so  much  to  affect  the  anterior  lobes  as  the 
base  and  posterior  portion,  where  origirales  the  great  cranial  nerves. 
We  soon  found  by  clinical  ob>iervation.  that  little  dizEineis  was  caused 
when  the  electrode  was  placed  in  this  position,  and  that  a  stable  current 
of  A  number  of  cells  coald  be  bonte  willtoiit  unpleasantness,  and  that 
oncntimes  a  jieculiar  sensation  was  experienced,  very  different  from  the 
stinging  and  pricking  sensations  that  arc  felt  when  the  electrode  19 
placed  on  the  fon-head.     Last  of  all  wc  extended  the  apjilication,  »o  as 
(o  include  the  whole  length  of  the  spinal  column,  passing  the  electrode 
beneath  the  clothes  of  the  patient,  loosened  and  pulled  up  for  that  pur- 
pose.    Since  the  lirsl  publication  of  this  method  of  central  galvaniza- 
tioit,  we  have  modified  it  bychanj^ing  the  positii>n  of  the  negative  pole, 
tip  and  down  the  breast  and  abdomen,  so  as  to  avoid  over-irritating  the 
stomach. 

Some  of  the  processes  of  central  galvanization  had  been  used  by 
other  physicians,  long  before  wc  worked  up  the  complete  method  as  he 
ijcscribcd.  Dr.  Althaus  writes  us,  that  several  years  since  he  had  em- 
ployed the  first  step  in  the  process — one  pole  at  the  epigastrium  and 
the  other  al  the  back  of  the  neck,  but  becoming  alanucd  by  unpleasant 
symptotns,  had  abandoned  it ;  and  Dr.  Meredith  Clynier,  of  this  city, 
informs  us  that  during  tlie  past  three  or  four  years  he  has  independently 
used  ttte  |)roce«scs  of  central  galvanization  with  tonic  refiulls  that  have 
been  most  pleasing. 

The  iil-fuitune  of  Dr.  .'Uthaus  was  due,  we  suspect,  to  the  fact  that 
he  used  powerful  or  interrupted  currents — a  mistake  that  wc  repeatedly 
mad*!  during  our  earlier  experiments,  a  mistake  that  is  frequently  made 
by  diose  beginning  any  new  method  of  electrization. 


CHAPTER  II. 

CKNSKAL  THEIUrBDTICAl  ACTION  OP  EI.ECIRICTTY. 

Elettriiiiy  in  itt  Medical  Relations  is  a  Sfimu/a/ing  Sedative  T^nie.— 
The  caus«  of  nivdicai  electricUy  has  been^  and  still  is,  greatly  re- 
tarded by  vague  ami  inconcct  notions  of  the  position  of  electricity  in 
the  materia  iiiedlca.  It  ii;u  been  clawed  as  a.  ^tiiimlanl,  and  up  to  the 
time  when  wc  began  lo  wntc  on  the  subject,  in  ilj66,  nearly  all  the 
writers  on  the  subject  had  issitnied  vrithout  (luestion  or  diiiCu»&ion  that 
the  stimulating  action  was  the  main  if  not  tlic  only  action  of  electricity 
The  Ulca  tliat  it  was  also  a  toiiic  was  not  even  discussed.  The  first 
formal  presentation  of  (he  use  of  electricity  by  the  method  of  general 
EuadizadoQ  appeared  in  a  [upor  by  Dr.  Rockwell,  based  on  consid- 
erable experience  and  many  experiments,  and  entitled  "  Electricity  in 
the  Treatment  of  Khcuiiutic  Affections,''  and  published  in  the  Mcdicitl 
Kti'orJ  m  1866.  In  this  and  subsequent  papers  by  both  the  authors 
of  this  treatise,  the  tonic  effects  of  electricity  were  fully  demonstrated. 
I'hosc  few  in  the  profession  who  used  electricity  at  all  had  gone  no 
further  411211  Uudieiine,  aud  supposed  tlial  when  tiicy  hail  used  (liis 
agent  to  kick  up  palsied  tuuscles,  they  had  exhausted  its  therapeutic 
indications.  In  obedience  to  the  same  narrow  and  exclusive  dogma, 
electricity  wus  supposed  tu  be  exclusively  coiitraindicated  in  febrile  and 
indanunatory  affcciions,  and  was  supposed  to  be  of  value  only  in  a 
very  limited  range  of  sLibacute  and  chionic  diseases.  The  acceptance 
of  the  view  Uiat  electricity  is  a  Ionic  lias  wrought  a  revolution  in 
electro- therapeutics.  An  agent  which  was  foinicily  used  mainly  if 
not  exclusively  in  paralysis  ajid  rhcuiualistii,  is  now  used,  and  with  fai 
more  brilliant  success,  in  hysteria  and  affections  allied  to  it,  in  insanity, 
anemia,  neutaiithenia,  in  neivoii!^  dyspepua,  neuralgia,  chnrea,  in  the 
convalescence  from  fevers,  and  all  funns  of  pain  and  debility  whatso- 
ever. 

It  is  necessary  to  state,  at  the  outset,  that  in  duSDg  electrict^  H  a 
l/imu/aling  sedative  tonic,  we  use  the  words  in  the  sense  In  which  iotf 
Uc  ordinarily  understood  and  employed  when  applied  to  other  renne- 
dies  aad  tysteois  of  treatment,  and  without  any  reference  to  the  mere 
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verbal  distinctions  that  ma.^  be  or  hive  been  nude  in  ibe  cUssficaboB 
of  materia  medica. 

Stimulants  arc  usuall}-  tmdcrsiood  to  be  those  ageots  which  fuuldj 
txiiU  ihc  sysicm,  and  iemfcrariijr  arouse  its  activitf.  Thcjr  arc  like 
the  goad,  which  forces  the  exhausted  beast  10  draw  the  baidcn,  but 
does  nothing  to  increase  his  strength ;  or  Ukc  the  blast  of  the  fur- 
nace, which  increases  the  cocnbuttion,  but  adds  do  fuel.  We  do  no' 
accept  this  dc&utiont  but  would  prefer  to  regard  stimnlana  as  those 
agents  that  correct,  inten&iTy  or  ecoDOtnue  the  forces  of  the  &)'stem. 

Sedatives  may  be  sevrnllf  defined  as  those  agents  that  allay  imta' 
biliiy  and  pain  and  induce  natural  repose. 

Tonus  are  ordinarily  understood  to  be  those  agents  which  gradually 
improve  nyirtlien,  restore  enfeebled  functions,  invigorate  the  sj-stem, 
and  pfTtnanently  increase  its  capacity  for  labor. 

It  is  because  elecuizatton  is  capable  of  producing  at  once  the  effects 
which  are  ascribed  (o  all  these  classes  of  agents^  that  we  hare  tjefined 
it  a  frtiniulaling  Mslativc  tonic 

These  variouii  efTeciit  are  not  always  mathemaiicaKy  distinct,  bat  ran 
into  each  other.  The  stimubnt  effect  may  at  once  lead  to  sedation, 
and  the  perroanent  improvement  to  nutrition  follows  after  a  long  time, 
and  is  in  part  a  result  of  both  stimulation  and  sedation. 

Of  these  three  ordert  of  effects,  ttimulaticn,  sedation  and  imfrffve- 
mefit  in  nulrHion,  stimulation  is  the  One  that  is  of  the  least  importance:, 
and  yet  it  is  ihc  one  that  first  strikes  the  observation,  and  the  one  wfaicfa 
nntil  Ycrj-  recently  has  been  regarded  as  the  exdosive  test  for  The  use 
of  electricity  in  medicine.  If  electricity  were  merely  it  stimolant  it 
would  scarcely  pay  to  um  it  in  the  treatment  of  disease,  for  its  range 
would  be  so  narrow,  and  the  result  of  it*  use  even  in  that  narrow  ra4ige 
so  temporary  and  unsatisfactory,  that  physidans  would  not  fiud  it  to 
their  advantage  to  spend  time  and  labor  in  making  the  applications. 

The  ill  success  of  all  previous  attempts  to  jiopularize  electro-thera- 
peutics is  to  be  explained  in  part  by  the  fact  thnt  iho<ic  who  experimented 
with  it  looked  upon  it  as  a  simple  stimulant  and  nothing  mOK,  and 
recommended  it  accordingly.  If  it  depended  on  its  stimulating  action 
only,  the  cause  of  etrctro-lherapeutioi  would  have  little  vilalitj-.  The 
reason  why  electricity  is  now  growing  in  popularity  in  the  profession  is 
because  it  is  found  to  relieve  all  forms  of  pain,  and  to  add  tone  to  the 
system  and  improve  nutrition  after  ordiiuiry  sedatives  or  tonics  have 
failed. 

Tonic  Effects  n/  EUeiricity  beti  eUdUd  by  General  Faradisation  and 
CV«/r(7/6'(f/rw«/5<T//M.— Reasoning  from  analog)-,  as  well  as  from  experi- 
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ence,  it  would  feein  that  ihe  full  effects  of  electricity  on  the  htitnan  bod) 
mH  only  be  obtained  by  lualciog  the  applications  a//  over  iheptrscH  arid 
*aHu  (tntral  ntnvus  jjj/em  in  tu^h  a  vay  as  (c  affect  the  whole  systtm. 
He  iofloeocc  of  any  drug  or  remedial  agent  on  the  constilotioD  car 
obIjt  be  asrertained  by  bringing  the  wheU  systtm  under  that  influence 
A  maa  who  habitually  washes  otte  of  his  fingers  in  cold  water  ap 
prccijttcs  the  tonic  effects  of  the  cold  oiil]-  in   that  finger ;   but  a  mar, 
who  habitually  takes  a  ^owcr-Uath,  or  plunger  into  a  tub  of  cold 
tnter,  realizes  powerful  tonic  effects  on  his  entire  K^'Stein.     If  a  man 
daily  exposes  one  arm  to  the  »inlighi,  while  the  icst  of  the  body  is 
enclosed  in  a  dark  cell,  he  receives  direct   tonic  efTecia  only  in  tfac 
exposed  meiiibei ;  but  he  who  walks  forth  and  exposes  bis  whole  per- 
son to  the  wlar  rays  will  in  time  experience  the  full  tonic  effect  of  $uft> 
%ht  on  his  systcni.     If  one  hand  or  one  foot  is  vigorously  and  regu- 
larly exercised,  the  muscles  of  that  limb  exhibit  the  tonic  effects  of  the 
cxercite,  and  increaM  in  hardness  and  perhaps  in  sixe  ;  but  if  all  the 
portions  of  the  body  arc  vigorously  and  regularly  exercised,   all   the 
principal  muscles  will  incieasc  in   lirmnesa  and  perhaps  in  size,  and 
tODtc  clTccis  will  be  appreciated  by  Uie  entire  »ystcin. 

Just  so  «-ith  all  other  tonic  remedies  and  influences.     If  quinine, 
r)-cbnine,  iron,  arsenic,  oil,  etc.,  could  be  localized  in  a  single  limb, 
[only  that  limb  wotjid  be  directly  influenced  by  them.     Their  tonic 
b  only  obtained  by  administering  them  in  such  a  way  that  they 
iriil  penetrate  every  portion  of  the  body. 

Elccincity  is  no  exception  to  this  law.     In  order  to  ascenain  Its  full 
cflccis  on  the  system  at  large,  and  to  determine  its  position  among 
remedies  the  applications  nnt^t  be  made  in  such  a  nay  ltiat  the  whole 
systeni  shall,  so  far  as  possible,  be  directly  or  indirectly  brought  under 
Its  indttence.    "ritis  it  best  accotnplished  by  the  methods  oT  genrrat 
ftrraJisatimt  and  central  gahfanisatian  that  arc  hereafter  to  be  ex- 
rtaiocd  in  dctaiL 
In  making  a  detailed  comparison,  therefore,  between  the  effects  of 
electrisation  and  the  effects  of  recogniwd  tonics— quinine,  iron,  str)'ch* 
oinc,  physical  cxerdsc,  sunlight,  cold  bathing,  etc. — it  is  logically  neces- 
that  the  applications  should  be  so  given  that  the  whole  body 
'should  be  brought  nnder  the  direct  influence  of  the  airrent,  just  as  it  it 
brought  under  the  influence  of  other  recognized  tonics  as  ordinarily  ad- 
ministered. 

The  immediate  eSecU  of  an  application  of  genera)  faradization  and 
central  galvanimtion  are  often  a  feeling  of  enlivenment  and  exhilaration, 
drowsiness,  tempontry  relief  of  pain,  and  increased  wanuth  of  the  body. 
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The  same  etTi:cts  are  noubl)r  observed  after  the  shower-bath,  a  tumble 
xa  the  surf,  a  brisk  walk  in  the  open  air,  oi  rrom  the  admuusUation  of 
alcohol. 

Like  other  slitnulaiing  tonics,  genera)  faradization  and  central  gal- 
vanitaiion,  when  given  in  an  overdose,  or  in  too  great  strength  for  the 
consEitution  of  the  patient  or  the  condition  of  tlie  syisLein  aC  the  time, 
may  be  followed  by  secondary  or  reactive  effects  that  are  both  dis- 
agreeable and  positively  alarming.  The  second  or  thiid  day  after  an 
injudicious  application,  the  patient,  especially  at  the  outset  of  treat- 
lucnl.  ina^  experience  Mreneas  in  the  muscles,  aii  indefinable  feeling  of 
nervous  exhaustion,  irrcguUrity  of  pulse,  and  sometimes  exacerbation 
of  special  sym|)toiti!L  It  is  well  known  that  severe  phj'sical  exercise 
win  produce  all  these  unpleasant  secondary  effects,  especially  in  pa- 
tients who  are  feeble  and  unaccustomed  to  Jiiuscular  exertion.  A  cold 
bath,  either  in  the  surf  or  at  home,  that  is  too  prolonged  may  give  rise 
to  all  these  symptoms  the  night  or  day  following.  Unpleasant  effects 
may  secondarily  follow  an  overdose  of  our  ordiiiary  stimiiLuiCs,  as 
alcohol,  or  from  internal  tonics,  as  iron,  quinine,  strychnine. 

The  pernuneni  effects  of  general  faradization  and  central  galvaniza- 
tion are  as  closely  analogous  to  tlioi^e  whidi  come  from  other  tonic 
remedies  and  systems  of  treatment  as  arc  the  immediate  and  second- 
ary effects. 

'n>c  very  marked  pennancnt  effect  of  general  faradizarion  and  central 
galTaniiation  is  improvement  in  the  ^eep.  Phyucal  exercise — walk- 
ing, bnating,  gymnastics,  bowling — cold  bathing,  and  the  ordinary 
internal  tonic»  do  the  same,  though  nut  so  markedly  and  with  far  le&s 
uniformity. 

General  faradizadon  and  central  galvanization  also  permanently  int> 
prove  the  appetite  and  digestive  capacity,  and  regulate  the  bowels. 
Improvement  in  the  various  operations  of  digestion  is  one  of  the  most 
unifomi  effeets  of  our  ordinary  tonic*,  and  it  is  for  th.it  purpose,  more 
perhaps  than  for  any  other,  that  they  are  employed. 

Like  other  tonics,  general  faradization  and  central  galvanisation 
equalifc  the  circulation.  This  effect,  when  it  iwmtdia/eiy  follows  an 
application,  is  nearly  the  Ump<n-ary  excitement,  similar  to  what  follows 
a  rapid  walk,  or  gymnastics,  or  alcoholic  siimuLints,  and  soon  passes 
«WBy.  But  when  it  becomes  a  pcrjiiancnt  condition — when  the  patient 
feels  less  annoyance  from  chilliness  aiid  cold  extremities — it  is  a  result- 
ant of  the  improvement  in  nutrition. 

Like  other  tonic  n'easures — gymnastics,  active  games,  and  outdoor 
amusements,  etc,  etc.— general  (aradJjation  and  central  galvanisation 
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cause  the  luusclcs  lo  ucvclop  in  sue  and  hardness,  and  sonietitiies, 
though  by  no  nieins  unirorml)*,  prodHc«  important  and  rapid  increase  in 
the  wdght  of  thelxidy,  the  result  of  the  iinprovenienl  in  niitriliofl.  In- 
crc^isc  in  weight  b  familiarly  observed  after  a  trip  of  pleasure,  a  vaca- 
tion in  the  coiiAby,  a  voyage  by  sea,  and  very  frequently  indeed  from 
the  use  of  cod-liver  oil  and  slr)-chnine.  General  faradization  some- 
limet  causes  the  patient  to  increase  in  weight  from  the  very  outset  of 
the  treatment,  and  to  an  extent  that  is  most  surpming. 

Like  other  tooics,  general  elcctriialion,  faradixation  and  central 
galvanization,  in  their  ulttinAte  effects,  increase  the  disposition  and  the 
capaciij-  for  labor  of  the  brain  or  of  the  muscles.  This  is  indeed  the 
chief  end  lo  which  all  tonic  treatment  is  directed,  inasmuch  as  dimin- 
ished capacity  for  labor  is  perhaps  the  condition  for  which  Ionics  are 
'most  frequcnily  odviite^l,  and  it  does  not  usually  increase  the  capacity 
for  toil  until  it  has  first  improved  the  sleep,  the  appetite,  the  digestion. 
The  same  is  true  of  many  other,  if  not  all,  tonic  remedies. 

Experience  shows  that  general  faradization  .and  central  galvanixation 
ate  usually  contraindicated  in  those  diseases  and  for  those  temperaments 
that  will  not  bear  any  of  djc  internal  Ionics.  We  find  .ilmost  invariably 
that  ibcy  must  be  used  most  cautiously,  and  meet  with  their  worst  failures 
in  case*  where  quinine,  strychnine,  iron  and  stimulants  have  proved  to 
be  injurious. 

Whatever  difference  of  opinion  there  may  be  conceniing  the  ration- 
ale of  electrization,  or  whatever  dispute  there  may  be  concerning  the 
(ise  and  ilw  meaning  of  the  words  siiinutant,  sedative,  and  tonic,  tlic 
majority  of  advanced  [vactical  eleclro-therapcutists  must  substantially 
endorse  the  emphatic  words  of  Prof.  Niemcyer :  "  /n  the  amUimt  ear- 
rent  we  kave  a  mtaiis  more  Powerful  than  any  other  of  moiUfyia)^  iht 
nulrilive  eonJithns  of fttrh  thai  are  Jeepty  situated."  • 

Raiionalf  of  Eteeirisatien. — The  stimulating,  the  sedative,  and  the 
Ionic  etfeclsof  elcctriiation  arc  resultants  of  the  various  and  diverse  ac- 
tion of  the  currents  on  the  ttMuet.  These  effects  have  been  defined  as 
«»frAiJi»>c7/,  ^>tj'/(V-a/,  <:(7/<r/j'/»>  (inctease  of  circulation  and  absorption), 
eltetraiome  (modification  of  nerve),  eleetreiytie  (electro-chemical  decom- 
posilion),  and  chtmieal.  The  mechanical  effects  arc  more  markedly 
observed  from  the  faradic  current,  the  other  effects  from  Uic  galvanic. 
These  terms,  considered  as  explanation*  of  the  action  of  electrization, 
«K^  it  must  be  admitted,  quite  unsatisfactory,  since  they  are  incapable 


*  Tt*l-ff»^  */  Praelleitt  MeJkitu !  TVuulatioa  of  On.  Hiuaptueys  and  UuL 
fey.  roL  ii.,  p.  igoi 
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of  cxACt  and  complete  definition,  snd  muse,  to  a  certain  extent,  include 
e2ch  other.  It  is  safe  to  say  that  we  know  as  much  of  the  rationale 
of  L-lccirizaiion  at  i>f  most  uf  otir  internal  remedies.  (Sue  chapter  on 
the  subject  in  ElcClro-Ftiysiology.) 

A  EUctritily  Tramfermf^  into  Nerve  F^refi — V>*ir!y  all  of  the 
earlier  arul  very  ntanv  of  the  latter  cx|ierinienti^^[-  m  i  > 'ro-tl>eTaj>cu- 
tics  as&umcd  iviihotil  aipimcnc,  that  electricity  was  ulcntical  vith  ibc 
Derve  foice,  or,  at  IcAf^t,  Ihat  it  •x-iA  directly  Uaniifonned  tiito  it  Although 
the  veight  of  evidence  is  at  present  decidedly  against  the  theory-  of  tlie 
identity  of  those  forces  (teeKxiH-riinenlsnf  HelniholU),  yet  the  assumiv 
lion  tiiaE  they  arc  identical  or  can  be  directly  iraiisrunned  into  each 
other,  Mill  lingers.  The  taking  phrase,  "  Electricity  iB  Life,"  is  con- 
stantly used  as  the  war-cry  of  rival  iustrunient  makers,  and  as  the 
motto  of  travelling  charlalanii,  on  the  street  corners  and  at  couniiy 
fairs.  Whatever  future  science  may  unfold,  we  are  now  forced  to  say 
that  not  only  i«  there  no  evidence  that  eteciricity  i»  identical  with  life, 
but  rIso  that  the  theory  that  electricity,  when  a|}i>licd  lo  tiie  body,  is  ever 
directly  transformed  into  nerve  force  has  few  if  any  facts  or  ai^imieiiu 
in  its  favur.  That  tlic  body  can  be  charged  with  electricity,  and  that 
tfic  normal  electricity  of  the  body  can  be  changed  in  character  i&  dear 
enough;  but  it  does  not  follow  that  such  changing  of  electrical  condi> 
lion  has  any  direct  influence  on  the  quantity  or  quality  of  the  nervous 
force.  Wlielhcr  galvanic  or  faradic  electricity  charge  the  body  to  any 
eictent  in  pa««ing  through  it  may  rightly  be  doubted;  if  they  leave 
ntore  electricity  in  the  body  than  they  found  in  tt,  it  mast  be  by  vinue 
of  the  direct  influence  of  ihc  current  over  the  miirition.  Electricity 
is  DO  more  life  than  light  and  heat  are  life.  Like  [i^ht  and  beat  it  may 
sustain  life,  not  by  direct  transforuiation,  but  indirectly  through  its  in> 
fluence  over  nuiriliun.  When  the  light  of  the  sun  falls  on  a  |iUnt  or 
animal,  when  arti&cial  heat  is  applied  to  a  cold  and  paralyzed  limb, 
growth  is  stimulated  and  iiuttilion  improved,  but  not,  so  far  as  can  j'etbe 
dcmonstraled,  by  any  direct  transformation  of  light  or  heat  into  nervous 
force.  Similarly,  also,  we  have  no  sufficient  evidence  as  yet  that  the 
varied  and  marvellous  iniprovemcnt  in  nutrition  that  follows  clectiiza. 
tion  is  the  result  of  anjihinc;  more  than  the  indirect  improvement  in 
nervous  force,  which  is  a  [lart  and  re^iitt  of  the  general  improvement  in 
Qutriiion. 

In  the  time  and  manner  of  their  development  the  Ionic  effects  of 
general  faradiiation  and  central  galvanization  resemble  those  of  other 
tonics  in  these  two  particulars. 

I.  Tktyare  Devclofed Sioivly. — This  slowness  of  dcvdopmeot  niarka 


I 
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a  radical  distioction  bctn'ccn  tonics  and  mere  slimtilantA.  The  agree- 
»ble  stimulating  erfects  which  immediately  follow  an  appltcittion  of 
gerwral  fandixatioa  and  cenirai  galvani/atioit.  just  as  they  follow  the  ute 
of  gymnastics,  walking,  active  gwnes,  etc,  soon  jjaaa  off  or  incigc  into 
the  permanent  or  tonic  effects  tliat  come  more  or  less  slowly,  and 
afier  repeated  treatment. 

2.  ITuyart  often  Det'tleptd long  after  the  Treatment  is  Abandoned.^ 
Weeks  and  months  aAcr  a  [>aticnl  has  taken  a  course  of  general  treat- 
ment hy  general  and  central  electruation  he  may  continue  to  iinpravc- 
in  hit  general  condition,  even  though  very  little  progress  may  have 
b«en  made  while  the  applications  n-ere  being  received.  Just  so  the 
tonic  effects  of  a  trip  by  land,  of  a  sea  voyage,  of  our  ordinary  summer 
vacations,  are  sumctimcs  not  appreciated  unlil  after  we  hare  returned 
home,  and  are  a^^Jiin  fully  at  work. 

Why  -were  net  the  T«nie  Effects  of  Ettttrieity  soontr  Diteovtredt — 
The  inquiry  now  very  naturally  arises,  why  it  is  that  the  important  fun< 
datDcntal  facJ — ihat  electrization  is  a  powLTful  means  of  improving 
outritioD,  and  capable  ol  producing  effects  on  the  constitution  simitar 
lo  those  which  are  familiarly  obtained  from  the  tonics  incvcry-day  use — 
ius  escaped  the  observation  of  the  very  able  writers  who  in  different 
lands  have  devoted  themselves  to  electro-therapeutics,  until  we  called 
attention  to  them. 

The  inquiry  is  thus  answered  : — 

I.  BecauM  most  of  ihe  recent  scientific  observers  whose  wntiTigs  ue 
authorities  in  eleclro-thcrapculics  have  used  electritily  locally,  in  some 
fonn  of  "i^alited eleetriMl'ten'^ 

For  obvioiu  reoKini,  that  have  already  Iieen  presented,  lotalited eJee- 
trizatioH  must  produce  chiefly  local  effects,  which  although  they  are 
i^KK  ill  their  character,  so  far  as  they  go,  and  reveal  themselves  by 
marked  improvement  in  (he  local  nutrition,  would  not  ordinarily  sug- 
gest the  ])oworfu]  constitutional  tonic  powers  of  which  electrization  is 
capable  when  applied  all  over  tlie  body,  any  more  than  the  feeble 
effects  of  waging  the  hands,  the  face,  or  (be  feet,  or  any  single  member 
or  organ,  would  xiiggest  or  give  any  intimation  of  the  well-known  eon- 
slilutional  effects  of  surf-bathing  or  the  shower-bit th. 

Indirect  constitutional  effects  result  from  localiccd  electrization  of  the 
central  nervous  system,  and  especially  from  galvanization  of  the  brain, 
ipine  and  cervical  sympathetic,  although,  as  will  be  seen,  they  arc  not 
as  marked  as  Ihote  which  follow  general  faradization  and  central  gal- 
vaniiation. 

It  t:i  a  very  ii  teresting  and  significant  fact,  however,  that  since  the 
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introduction  into  medical  practice  of  the  methods  of  localizing  th« 
galvanic  current  in  the  nrrvoui  cenlics  first  suggested  by  Rcniak,  elec- 
tro-therapeutists have  achieved  success  in  a  variety  of  disea$««  asso- 
ciated with  debility  and  impaired  nuuition,  where  before  electrical 
treatment  was  supposed  not  to  be  indicated,  at  least  by  those  who  con- 
fined themselves  tolocalizcd  electrization.*  A  suggesd%-c  fact  relating 
to  this  subject  is  that  (lubler,  who  is  one  of  the  very  few  Etiro|>ean 
writers  who  had  used  faradization  in  such  a  way  as  to  directly  affect  the 
whole  system,  also  remarked  tonic  clfccts  in  conditions  of  debility,  even 
from  bisvciy  awkward  and  imperfect  mcthud.f 

2.  Because  the  iiiiinediatc  effects  of  elcctriiation  are  so  maikedly 
ttmuiatifig  as  to  stiggest  the  idea  that  it  is  simply  aiid  onIy%  stimulant 
or  irritant.  In  some  of  the  cases  for  which  localized  electrization  arc 
used  the  stimulant  are  the  effects  which  are  diiefly  desired.  But,  as 
has  already  been  shown,  many  of  our  ordinary  tonics  are  primarily 
stimulating,  and  so  much  so  that  they  have  been  classed  as  stimulating 
ttnUs. 

There  is  little  question  that  if  many  tonics  in  ordinar)-  use,  had 
been  used  only  locally,  ss  electricity  has  been  used,  they  might  have 
been  regarded  merely  8s  stimulants. 

3.  Because  until  quite  recently  most  of  the  recognixed  authoritiei 
and  writers  on  electrotherapeutics  of  modern  days  have  not  used 
electricity  in  those  diseases  and  morbid  conditiotw  where  tonics,  f>ar 
txtrlitfue,  were  demanded.  TJiey  liavc  used  the  agent  mainly  with  a 
view  to  stimulating  effects,  and  in  some  form  of  localized  electrization. 
On  this  principle  ihcy  liave  trcati-d  paralysis,  rheumatism,  neuralgia, 
etc.  As  we  shall  demonstrate  hereafter,  besides  those  diseases  in 
whidi  the  efficacy  of  localized  electrization  is  fully  established,  the 
morbid  conditions  and  symptoms  fur  which  electrization  is  most  rapidly 
and  permaacntly  successful,  are  precisely  those  in  which  wc  use  our 
ordinary  tonics— such  as  dyspepsia,  nervous  exhauiilion,  insomnia, 
hj-pochondriaMS,  hysteria,  general  neuralgia,  chorea,  spinal  irritation, 
and  some  forms  of  paralysis  dependent  on  or  associated  with  general 
debility. 

Furthermore,  in  prosecuting  this  inquiry  we  must  not  overlook  two 
imporlant  historical  facts : — 

1.   In  the  latter  part  of  the  last   and   early  part  of  the  present 

"  Viit  ihc  wrtlini^of  Remak,  Meyer.  Bcnedikr,  NiemeTer, 

t  De  t' Elect tiuitiiMi  g^n  Jnilc  canaAettt  comme  t^rat  lODtqne  et  ttitmtlaiit  dif. 
fukiblc.  BvUtlii*  dt  TMreftntifur,  DJccm^e,  [&$j.  (For  docriptitNi  «f  Ui 
mctliodt  sec  p.  346.) 
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century  franklinic  electricity  and  the  current  of  the  voltaic  pile  were 
used  for  a.  variety  of  diseases  for  which  we  now  use  tonics,  and  often- 
times with  some  success.  But  the  agent  was  used  mostly  empirically, 
without  any  definite  idea  of  its  nature  or  the  rationale  of  its  operation, 
Partly  on  account  of  the  inconstancy  and  uncertainty  of  the  voltaic 
pile,  and  partly  on  account  of  the  many  failures  that  were  necessarily 
inevitable  with  such  poor  apparatus  and  desultory  experience,  partly 
also  as  a  reaction  from  the  extravagant  hopes  and  promises  of  the 
earUer  experimenters,  this  system  of  treatment  soon  fell  into  disrepute. 
2.  Tonic  efifects  have  been  obtained  from  various  methods  of  em- 
ploying  electricity  by  non-professional  men — charlatans  and  outsiders 
— in  the  United  States  at  least,  for  many  years,  although  very  few  of 
them  have  krown  or  suspected  the  nature  of  the  agent  they  dealt 
with,  or  of  the  diseases  they  have  treated. 


IS 


CHAPTER  III. 

OENEKAL   aUCCBSTIONS   IN   RECAltD  TO  THE   USE  Or    BtXCTRICmT 
AS   A  THERApeUnC  AGENT, 


BEroRE  describing  in  detail  the  differctU  methods  of  usii^  elec- 
tricity, it  iiui)'  be  well  to  offer  mjiuc  suggestions  of  a  general 
charactct  that  will  ai)ply  tu  all  the  different  iiietliud»  of  eleclmiLlion, 
localized  and  general,  with  the  faradic  and  with  the  galvanic  currents. 
ll  is  of  the  lirst  importance  that  those  who  are  beginning  to  study  and 
practice  electro-therapeutics  should  hare  correct  notions  not  only  of 
the  general  therai>eutical  action  of  electricity — tlie  i>riiici|>le  on  which 
it  is  used — bat,  also,  of  the  general  laws  of  its  application.  Such 
knowledge  lits  one  to  inlelligenily  Mudy  the  Kpecial  methods  of  a]>{>li- 
cation,  and  the  trcalnicnt  of  ihc  various  diseases.  A  want  of  this  knowU 
edge  is  a  constant  hindrance,  and  not  unfreiiucntly  utterly  discourages 
the  beginner  in  this  science. 

Gtntral  Jnditaiioas  Jar  the  MtdUai  vst  of  EltctrUHy. — An  error 
that  appe;if*  prominently  in  nearly  all  ihc  works  on  medical  cteciriciiy, 
and  one  that  seriously  iutcifcrcs  with  the  progress  of  healihy  and  phiX^- 
Sophie  cleclro- therapeutics,  is  the  habit  of  treating  the  name  of  ihe 
disease  rnihri  llian  \\\c  camiitien  oj  thr  sviSem  oi  vi\w\\  the  syniplums 
ate  the  result  and  expression.  Men  ask  whether  electricity  is  good  for 
this  disease  or  that  disease  without  any  well-defined  idea  of  the  position 
that  this  ]iowcTful  agent  occupies  in  the  armory  of  therapeutics.  It  should 
be  iindefsiood  that  electricity  is  a  powerful  sfimulafing  srdativt  tvnir,  and 
as  auch  is  indicated  in  any  subacute  or  chronic  disease,  where  siimulat* 
ing,  sedative  or  tonic  effects  are  indicated,  and  without  reference  to  the 
name  of  the  disease  by  which  ihc  condition  expresses  itself.  With  ihi* 
general  principle  before  us,  we  cease  to  wonder  that  electricity  is  used 
and  recommended  in  such  a  wide  variety  of  diseases,  many  of  them  of 
an  apparently  op))o.silc  character,  and  wc  arc  the  injustice  of  that 
criticism  which  condemns  electricity  because  it  is  good  for  so  many 
diSerent  affections.     Just  as  quinine,  whidi  it  not  a  specific  for  any 
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disease— unless  it  be  chiUs  and  fever — is  )ret  used  freely'  as  a  tonic  in 
an  inderinitc  nuiiibet  of  dt&caies  where  tonic  effects  arc  reqaticd,  sti 
electricity,  which  is  not  a  spccilic  for  any  one  disease,  is  yet  used  with 
good  rehulis  in  any  number  of  diseases  where  local  or  general  nutrition 
is  impaired  an<1  needs  10  be  improved.  The  indications  for  the  use  of 
electricity  arc  wider  Chan  the  indications  for  the  use  of  quiainc,  for 
the  threefold  reason  that  it  has  a  powerful  sedative  actiou  wiiidi 
qoinine,  or  indeed  any  other  single  tonic  remedy  does  not  have  ; 
that  its  stimulant  and  tonic  eflecta  are  mure  decided,  and  that  iti 
cfTccts,  sedative,  stimulating  or  tonic,  can  be  confined  inainty  to  certain 
ot^ns,  nerves  or  muscles,  or  be  distributed  through  the  whole  body,  at 
may  be  ihoti^t  necessary.  When  the  propriety  of  using  electricity  in 
any  medical  case  is  discussed,  the  first  tiucstions  to  be  atiswered  are : 

I.  Is  there  any  pain  to  be  relieved  ? 

a.  Is  there  any  need  and  chance  for  improvement  in  local  or  general 
nutrition  ? 

If  these  questions  can  be  answered  in  the  affirmative,  then  electricity 
in  tome  mode  of  application  may  be  adniinistercd.  The  result  of  the 
treatment  will  depend  on  the  skill  with  which  it  is  conducted,  on  the  nature 
of  the  lesion  and  length  of  time  that  it  has  existed,  and  on  the  agrec- 
meoc  or  disagreement  of  the  temperament  of  the  patient  with  elec- 
tridty. 

Stag*  of  Disease  when  EUftricaJ  Treatment  U  Indicatei.  — Electricity  is 
indicated  mainly  for  subacute  and  chronic  diseases;  at  least  the  best  results 
that  come  from  the  use  of  this  remedy  have  thui  far  not  been  obtained  In 
the  acute  stages  of  disease.  And  yet  there  is  no  question  chat  in  the 
acute  stages  of  rbeumatism  faradisation  is  of  value,  u.nd  there  is  reason 
to  believe  that  future  experiments  will  show  that  relief  of  pain,  of 
sleeplessness,  and  of  general  nervousness — with  perhaps  permanent 
benefit — may  be  obtained  in  the  active  stages  of  febrile  and  inllimmatory 
aflections.  The  cliicf  tbcoretical  objection  to  the  employment  of 
electricity  in  acute  disea.'fes  is  the  fact  that  the  tonic  effects  of 
electrical  treatment  require  so  much  time  that  any  disease  that  runs 
but  a  limited  period  will  not  be  able  to  appreciate  them.  This  objec- 
tion does  not,  however,  apply  to  the  stimulating  or  sedative  effects: 
these  can  be  felt  instantaneously  orwichin  a  few  hours  after  an  application. 
Electricity  is  certainly  one  of  the  most  potent  of  sedatives,  and  in 
very  many  acute  affections  sedatives  arc  constantly  indicated. 

The  old  notion  that  electricity  was  merely  a  stimulant  aided  in  forming 
in  the  profesrioral  mind  another  very  gross  error,  that  in  active  inflam 
mations  electricity  is  contra-indicated.      Experience  proves  every  day 
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Ihat  the  sedative  effects  of  electricity  axe   exceedingly  grateful  in  even 
ibe  ftcute  &ia({<:s  of  sj^nins  a.nd  diicaaed  jmntK 

The  dogma  that  in  hctaiplctpa  from  ccicbr^  cSiisioa  it  is  bctlei  to 
wait  for  several  months  until  all  the  active  irritation  has  subuded, 
before  beginning  electrical  tieatinent — which  error  is  yet  niainuined  l>y 
many  of  the  ablest  writers  on  medical  electricity — took  its  origin  in 
the  eituucous  conceptioD  of  Uie  portion  of  electricity  ia  the  materia 
sncdicft. 

Jt  is  (UfKcuU  CO  conceive  of  any  acuvely  inflamed  or  febrile  state, 
where  electricity,  in  the  hands  of  one  who  knows  liow  to  use  without 
abusing  it,  may  not  be  used  without  injury  even  if  it  docs  no  good. 

Differenliai  Action  of  the  PoUs,  and  of  the  Asetnding  and  Dcutad'titg 
Current!. — This  is  a  iiibjcct  on  which  much  has  been  thought  and  wriu 
ten,  and  conccmmg  which  ojiinions  have  been  expressed  with  an 
absoluteness  not  justified  by  experience.  Almost  tlie  &rst  question  that 
the  beginner  in  electro-tlierapcutics  asks,  is,  "  Which  pole  shall  1  use?" 
as  though  that  were  the  fundamental  problem  to  be  solved.  Another 
qucstioD  that  is  put  in  almost  the  same  breath  is*  "Shall  the  current 
be  ascending  or  descending  P  " 

These  queries  seem  to  the  novice  to  be  of  supereminent  importance, 
and  lie  b  annoyed  that  liis  instructor  or  tcxt-book  does  not  lay  down 
6uch  poGtiivc  rules  on  the  subject  as  to  set  his  dotibis  at  rest  forever.  In 
ftfter  years,  when  he  shall  have  hod  much  experience,  he  wUl  learn  these 
two  facts :  J^irsl,  that  the  question,  which  pole  or  wliidi  direction  of  the 
current  to  use  in  any  given  case,  is  one  of  various  complexity,  and  can- 
not always  be  solved  by  a  dictum.  Stevndlyy  be  will  learn  that  llic  prac- 
tical therapeutical  difference  in  the  action  of  the  pole  or  of  the  ascend- 
ing and  descending  currents,  is  much  less  demonstrable  than  he  sa[>- 
posed,  and  that  the  special  directions  for  trach  disease  arc  not  at  hand. 

The  dilfcicnce  of  the  physiological  action  of  the  poles  of  the  galvanic 
current,  when  applied  to  the  body,  ii,  as  we  have  shown  under  electro* 
physiology,  of  a  radical  character.  It  lias  specially  been  shown  that 
the  anelectTctonk  region  at  the  positive  pole  is  in  a  condition  of  dimin- 
ished, while  the  cateh<trotoaic  region  near  the  negative  pole  is  in  a 
condition  of  increased  irritability.  Moreover,  it  is  easy  of  demonstra- 
tion that  the  negative  pole  of  both  currents  i&  iiioie  p-tinful  tlian  the 
posirive,  and  this  fact,  as  we  have  secn>  enables  us  to  distinguish  the 
poles  in  cases  of  doubt,  or  when  we  tlo  not  understand  the  construe 
tion  of  the  battery.  Still  further  we  have  seen  that  on  the  nerves  of 
special  senses — notably  on  the  optic  and  auditory  nerves — the  pole) 
have  a  differential  actioD  of  a  specific  and  deiooDstrablc  character. 
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When  novr  ire  kav«  physiologv  and  enter  ioto  the  complex  realm 
of  ihempetitict,  we  find  thai  it  is  usually  better  that  irriLible  larts  of 
the  surface  of  the  body  should  be  treated  mainly  by  the  posiiive  pole. 
This  relative  position  of  the  electrodes  is  not  uBually  dqiaricd  froin  in 
general  faradiiatJon  and  central  ga  vanization,  for  the  reason  that  the 
nutjoHty  of  cases  that  require  the<ie  methods  of  treatment  are  abnor- 
mally irritable. 

The  ticjptivc  i>ole,  being  more  irritating  than  the  positive,  is  indJc&ted 
when  it  is  desiied  to  cau»e  contraction  in  a  paralyzed  muscle,  and  tlie 
difference  between  the  ]>ules  in  producmg  tmucular  contraction  is  chief- 
ly a  difference  of  degree  only,  since  bolh  poles  cause  contraction  when 
placed  on  the  body  of  a  tnuiclc  or  over  its  motor  point,  but  with  the 
same  strength  of  cuirent  a  more  vigorous  contraction  will  be  produced 
by  the  negative  than  by  the  positive  pole. 

In  regard  to  the  dilTercntial  action  of  the  ascending  and  descending 
currents  there  has  liccn  an  almost  innmtc  amount  of  shallow  observation 
and  impulsive  writing;  for  how  the  differentia]  therapeutical  or  differ- 
ential physiological  action  of  the  ascending  and  descending  currents  is 
to  be  rightly  diseriminatid  from  the  action  of  ikt  peUi  we  cannot  well 
understand. 

Tlie  object  of  applying  electricity  to  the  body  in  disease  is  to  im' 
frott  tiutrititm,  and  nutrition  is  a  process  of  infinite  complexity ;  in- 
deed, the  most  complex  and  most  mysterious  of  all  the  wondrous  pro- 
cesses of  nature.  He  who  solves  it  will  become  immortal,  ItulK  aa 
the  greatest  scientist  and  the  greatest  theologian  of  history,  leaving 
Newton  and  Calvin  far  behind.  The  relief  of  pain,  the  reduction  of 
loinors,  the  incTcasc  in  sikc  of  muscles — all  these  everyday  resiili»  of 
dectrization  are  signs  of  improvenient  in  nutrition,  an<l  it  is  impossible 
lo  exhaustively  explain  them  by  anything  w«  now  know  of  electro-phy- 
siology. Any  man  who  allempls  to  base  all  his  (.-lectro-therapeutical 
procedures  on  the  laws  of  clcctrotonos  will  find  himself  involved  in  coin- 
jilications  that  have  no  end. 

The  one  practical  rule  in  regard  to  the  poles,  which  w«  have  arrived 
at,  it  that  \he potitive poU  is  the  lets  irritating.  In  accordance  with  this 
rule  we  place  the  negative  pole  at  the  feet  or  coccyx  in  general  faradi- 
uuion,  and  at  the  pit  of  the  stomach  in  central  galvanitalion,  so  that 
the  head,  acck,  and  spine,  and  oChet  sensitive  parts  aifccted  may  be 
under  the  influence  of  the  positive  pole- 
That  differential  effects — pliy biological  and  therapeutical— may  arise 
from  a  difference  of  current  direction  is  not  at  all  iraproliablc — ccr- 
taioly  no  one  can  well  proic  the  negative — but  we  sec  no  way  of 
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d«monsirating  such  <1iff«reniul  effect.  In  ever)*  attempt  that  we  make 
the  dit!erential  polar  effect  comes  in  to  complicate,  and  in  otir 
jiidgiQcnt,  to  override  any  differential  effect  there  may  be  in  cuiictit 
direction.  Take  the  fiimiliar  expciinicnt :  an  electrode  in  eftch  hand  ; 
in  one  aim  the  current  will  be  ascending,  in  the  other  descending. 
If  now  one  arm  were  differently  affected  from  the  other,  have  we  any 
right  to  nisli  to  ilie  coiidusion  tliat  such  differential  effect  is  due  to  the 
fiict,  that  in  ore  arm  the  current  is  asccnditig,  in  the  other  descending? 
Is  it  not  far  more  ptobable  that  sucli  differential  effect  is  due  to  the 
fact  thai  the  positive  pole  is  in  one  hand  and  the  riet^iitive  in  the  other? 
The  differential  effect  of  the  poles  can  be  demonstrated  in  various 
ways  and  our  knowledge  of  it  influences  our  practice  ;  the  differential 
effect  of  current  direction,  if  it  be  not  entirely  a  myth,  is  to  say  the 
least  imdenionslmted. 

Take  again,  far  iUustration,  the  method  of  galvanLsing  ihe  spirve.  If 
the  negative  pole  be  placed  at  the  nape  of  the  neck,  and  the  positive  at 
the  lower  end  of  the  spine,  the  current  is  ascending,  and  if  a  certain 
effect  is  produced,  or  believed  to  be  produced,  such  effect  is  attributed 
to  the  fact  that  the  current  is  ascending.  The  upper  part  of  the  cord 
is  under  the  influence  of  the  negative  pole,  and  the  lower  part  of  ihc 
cord  is  under  the  influence  of  the  positive  pole,  and  what  evidence  is 
there  that  there  is  any  differential  action  of  current  direction  aside  from 
l^e  differential  polar  action  ? 

Similar  diilicukies  beset  us  when  we  place  one  pole,  say  the  negative^ 
on  some  indifferent  point,  as  the  feet,  or  tliigh,  and  pass  the  positive 
up  and  down  the  spine.  Have  vre  any  right  to  attribute  the  effect  pro- 
duced to  tlie  tact  that  tlie  current  is  descending,  when  we  know  that  the 
positive  pole  \vM  a  very  different  physical,  physiological  and  therapeuti- 
cal effect  fioin  tlic  negative  pole,  without  any  regard  to  current  direc- 
tion, while  we,  as  yet,  do  not  know  that  the  ascending  current  has  a 
different  effect  from  the  descending  current,  without  any  regard  to  the 
differential  polar  effect.  One  thing  is  dear  and  indisputable,  and  that 
is  that  the  differential  effect  of  current  direction,  assuming  that  tt 
exists,  is  largely  overborne  by  the  differential  polar  effect.  This  is  true 
of  both  currents.  A  crucial  experiment  for  determining  the  question  of 
the  differential  action  of  the  ascending  and  descending  cunenta,  would 
be  to  experiment  on  a  piece  cf  nerve  in  a  physiological  condition,  aU 
parts  of  which  give  the  same  response  to  elcctiical  excitation,  and  are 
IcnoMii  to  have  the  same  function. 

If  such  a  ncrvc-piecc  could  be  supposed,  and  if  the  positive  pole 
could  be  placed  on  the  middle  of  it,  and  the  negative  F<>Ie  at  the  peri- 
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l^hcnl  end,  we  should  have  a  descending  cnrrent ;  the  positive  pole  re- 
maining at  the  middle  and  the  negative  transferred  lo  the  central  end 
of  the  nerve,  would  give  the  ascending  current.     If  now  the  effect  aftcj 
these  (trocedurvs  should  be  different,  the  strength  of  current,  pressure 
employed,  and  time  of  ttimulstion  being  the  sa.me,  and  if  the  effect  of 
|)revious  stimulation  could  be  eliminated  before  the  second  part  of  the 
■experiment  is  made,  we  should  have  a  concluiivc  demonstration  of  the 
differential  physiological  effect  of  the  current  direction.     But  such  an 
experiment  is  ideal,  and  the  complications  are  too  great  for  science  at 
■present  to  make  it  actual.     In  all  physiological  experiments  of  this  ktnd 
MiffcTcntial  polar  effect  complicates,  if  it  does  not  neutraliEC.  tlic  di& 
ferential  effect  of  current  direction. 

In  therapeutics,  the  complications  of  the  sub)ect  are  all  the  greater, 
becanse  all  the  statements  that  have  been  and  are  made  in  regard  to 
the  advantages  or  disadvant^ct  of  the  a.scci)ding  or  descending  cur- 
rent  in  thia  or  that  direction  arc  of  little  worth. 

The  practical  rules  on  this  subject  lo  vhich  esperience,  enlightened 
ind  fortified  by  physics,  phyaology,  and  pathology,  have  led  us,  may  be 
^thus  recai»iulaicd. 

I.  The  stimulating,  sedative  and  toaic  effects  of  electricity,  foradic 
and  galvanic,  arc  obtained  by  either  potc,  or  by  both  combined  or  in 
alieniutioi],  the  difference  in  their  therapeutical  action  being  merely 
a  dtffcrciKc  of  degree. 

X.  In  cases  where  the  sedative  effects  are  more  indicated  than  the 
stimulating  effects,  the  positive  pole  is  prefer.ible  to  the  negative,  since  it 
is  less  irritating.  an<l  mth  the  uninterrupted  galvanic  current,  produces 
catelcctrotonos,  or  a  condition  of  diminished  irritability. 

In  Ihc  great  majority  of  the  nervous  cases,  where  general  faradizatioti 

or  central  galvantxalion  are  used,  sedation  is  more  needed  than  stimula* 

tion ;  hence  the  general  rule  to  use  the  positive  pole  in  these  incthoch, 

3.  In  cases  where  the  siinmlaiing  effects  arc  more  indicated  than  tho 

Isedativc  effects,  the  negative  pole  is  preferable  to  the  posirive,  since 

is   more   irritating,  and   with   the  galvanic  cunent   produces    cat* 

clectrotonos,  or  increased  iiritahility. 

For  those  tempcTamenls,  now  and  then  met  with,  that  arc  exceedingly 
tolerant  of  electricity,  who  can  bear  it  in  any  doses,  however  given,  and 
for  cases  of  local  or  general  anaesthesia  and  paralysis  of  motion,  whatever 
may  be  the  pathological  cause,  stimulation  is  more  needed  than  sedation  ; 
hence  it  is  an  advantage  in  such  cases  to  use  the  negative  pole,  and  in 
lORte  cases  "voltaic  alternatives,"  which  are  more  initating  tha«  either 
pt^  when  used  alone. 
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Inasninch  as  *■«  cannot  tell  the  degiee  of  electro-suscepli rily  In 
B  patient  until  vre  have  tested  it,  it  is  well  always  to  begin  general 
fanulizatioti  And  central  galvanization  with  the  poiitivc  pole.  This  rule 
b  c5)>ccij.11y  importAxit  in  the  United  Stales,  where  the  majority  of  our 
(laiitrnts  nf  both  sexes  arc  susceptible  snd  nervous  and  require  sedation 
more  than  stinmUtioo. 

Both  Iht  Seat  aj  the  Disease  and  the  Effects  ej  tlu  Disease  it>  be 
Treataf.— The  query  whether  in  localized  electrizatioo  we  should  direct 
the  treatment  mainly  to  the  sea/  of  the  disease — the  pathological  Uiicn, 
or  to  tlie  seat  ef  the  promininl  symptoms — the  effects  o(  the  lc»iaa — has 
given  rise  to  some  discussion. 

It  sounds  very  practical  to  advise  the  treatment  of  the  symptoms 
without  regard  to  the  seat  of  the  lesion.  Il  sounds  very  scientific  to 
claim  that  the  electricity  should  be  confined  to  the  exact  seat  of  die 
disease.  Now  the  wise  phyudan  is  both  scientific  and  practical,  and 
keeping  clearly  before  the  mind  this  centra.!  thought,  that  the  leading 
action  of  etectridty  is  that  of  a  stimulating  tonic  with  a  powerful 
sedative  influence,  we  can  readily  disccni  the  [ruth  on  ihii  subject. 
Both  the  scat  of  the  disease  and  the  scat  of  the  symptom  should  be 
treated,  for  in  both  there  is  need  of  improvement  in  nutrition.  In 
iJiis  view  common  sense  ami  e\|ierieiice  accord.  In  hemiplegia;,  for  a 
typical  example,  the  lesion,  the  scat  of  the  disease,  is  in  the  brain, 
while  the  leading  symptom  is  in  one-half  of  the  body,  which  is  i^ara- 
lyzed.  'I'hc  nnisdcs  of  that  side  become  aliophicd,  and  the  nerves 
become  annestheiic  To  refctrict  the  eicctmation  to  the  brain,  and  to  that 
side  of  it  where  the  leaon  is  or  is  sujiposcd  to  be,  is  so  imposing  and 
scientific  iti  theory  that  electro- thcriipeutista  of  limited  ex|>crieoce 
■night  ad^iw  this  treatment  exclusively.  To  purify  the  stream,  6rsl 
pnrify  the  fountain.  Lay  the  axe  at  the  root  of  Ilie  tree.  All  these 
analogies  arc  beautiful,  but  tlicy  are  fallacious-  ITie  symptoms  of  the 
disease  will  not  disappear  when  the  disease  disappears.  The  effects 
remain  after  the  clot  is  absorbed.  In  the  larger  number  the  half  of 
the  body  is  as  much  the  seat  of  the  disease  as  the  brain ;  for  the 
several  parts  of  this  human  machinery  are  all  members  one  of  aiiothcr. 
AVhen  one  suffers  all  intffcr.  To  confine  the  Ueatmcnl  to  the  paralyzed 
muscles  is  also  irrational,  allhough  the  purely  peripheral  treatment  is 
far  more  siiccewful  than  purely  central.  If  we  are  to  be  exclusive  and 
one-sided  and  theoretical  in  our  treatment,  it  is  better  to  excluuvely 
treat  what  arc  called  tlie  sj-mirtoms  or  effects  of  the  disease,  and  to 
neglect  the  brain  altogether.  Put  it  is  the  part  of  the  higher  wisdom 
to  use  both  methods — central  anl  peripheral,  to  attack  the  seat  of  the 
lesion  and  the  seat  of  the  symptov. 
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The  most  saHslnctory  results  in  hcauptcgia  come  from  a  combination 
of  (lenpheral  and  central  trentincnL  Similar!}'  with  disuses  of  Lh« 
ft|nnal  cord,  u  coogcxtion,  Kleiosis,  resulting  in  paralj'sis  of  molion 
or  sensation.  Purely  central  treatment — galvaniiation  of  tlie  spinal 
cord— ~»  not  sufficient  j  the  s)-i»ptoin  also,  the  paralysis,  must  be 
treated  directly  in  Ibc  muscles  ind  nerrrs  where  it  is  most  prominent. 
In  diseases  of  the  spinal  cord,  treatment  confined  to  tlie  seat  uf  the 
tUscaiK  does  n>ore  good  than  in  diseases  of  the  brain,  for  the  reason 
that  the  cord  is  more  accessible  to  the  current,  its  surface  hcing  more 
exi)06ed,  as  il  were,  throughout  its  entire  length.  But  tliofe  who 
content  themselves  with  treating  diseases  of  the  cord  by  simple  galvani- 
zation, to  the  cxclunon  of  peripheral  trcatmcnl,  make  a  grave  niislaltc  ; 
Iltey  fail  where  they  ought  to  tucceed,  and  they  succeed  only  in  a  small 
percentage  when  a  large  percentage  was  possible.  Cases  of  ataxia, 
as  well  ai  of  motor-paratysis  need  peripheral  ireatnient  irilh  the  moist 
sponge  or  wire  brush,  or  both,  as  well  as  gali'anization  of  the  spitie. 
On  the  same  priiKiple  our  method  of  centtal  gatvanixation  is  lOnte- 
timcs  more  effective  in  diseases  of  the  cord  nnd  brain  tlian  localized 
galvantution  of  these  |»ttts,  as  usually  practised.  In  neuralgia  al«o, 
where  the  scat  of  the  disease  is  in  the  iterve-cenlre^,  the  application 
should  be  made  both  to  the  tender  and  painfiil  points,  as  well  as  over  the 
foot  of  the  nerve,  and  a  very  good  method  of  application  is  to  place 
one  iK>le  over  the  origin  of  the  painful  nerve,  as  near  as  possiltlc,  and 
Uic  other  over  the  tender  point  and  aJong  the  whole  course  of  the 
nerve.     Frequently  rveuralgia,  as  we  shall  see,  yields  to  our  metliod  of 

cntral  galvanizaiioiv^where  nut  only  the  painful  and  diseased  parts,  but 
ralflO  the  whole  central  nervous  system,  whether  hcakhy  or  nol,  is  treated, 
— when  it  docs  not  yield,  at  least  an  rapidly  or  as  surely,  to  local  appli- 
cations either  central  or  peripheral. 

fftaUlty  parts  may  be  bentfiKd  l>y  EUetrisathn. — There  is  a  kind  oi 

iconscious  idea  abroad  among  eleclro-thcrapcutisls  that  in  applying 
'"elcclricily  to  llie  body  it  is  necessary  to  avoid  acting  on  healthy  parts, 
and  that  the  direct  efTectii  of  the  cunent  should,  so  far  as  possible,  be 

gnfioed  to  the  pan  that  it  suppatd  to  be  in  a  diseased  condition, 
i)  erroneous  doctrine  takes  its  origin,  first,  in  the  teaching  of 
Duchcntrc  and  other  advocates  of  loc*li«d  elcctruation,  and,  tt^finMy, 
in  the  narrow  and  incorrect  ideas  of  the  general  physiological  and  tiiera- 
peuticat  action  of  electricity. 

Duchenne,  bycmbodjing  thctcrm  "localized"  in  the  tilleof  his  work, 
done  much  to  popularize  in  the  profession  the  notion  that  ia  clec- 

ical  ai)i>ltcations  the  aim  should  be  lo  concentrate  the  current  on  the 
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p&rt  where  it  ts  supposed  to  be  needed,  aitd  to  avoid  affecting  other 
ptrtt. 

Ttte  idea  that  electricity  is  a  mere  stimuhis,  aod  only  valuable  as  a 
means  of  exciting  |>aTaly2cd  muscles  or  waking  up  dormant  nerves, 
would  very  naturally  lead  to  the  adoption  of  the  view  that  it  should  be 
used  only  in  those  pans  that  are  in  need  of  stitnulatioo,  and  thai 
healthy  jKirts  would  he  injured  by  it.  The  false  ideas  that  have  pre< 
vailed  in  regard  to  effect  of  stimuli,  nhrch  wc  have  elsewhere  discussed, 
have  tended  to  increase  this  absurd  dread  of  applying  electricity  to 
healthy  parls.  A  little  common  sense  applied  to  this  subject  may  per- 
haps help  us  to  find  the  truth  without  great  difiiculty. 

KirsI  of  all,  wc  must  be^ir  in  mind  3lwa>'s  that  the  doctrine  taught  by 
the  European  writers,  dial  electricity  is  a  stimulus  merely,  is  narrow 
and  erroneous.  Electricity,  applied  tn  the  body,  acts  as  a  stlmuladng 
tonic  with  a  powerful  sedative  influence.  Then,  again,  stimulants  are 
something  more  than  mere  goads  or  spurs  ;  ihey  correct  and  intensify 
the  forces  of  the  body,  and  may  be  useful  and  as  necesjary  in  conditions 
that  we  call  healthy  as  in  (tiose  that  we  call  unhealthy.  Stinnilanis 
tonics,  and  sedatives  are  called  for  every  day,  and  are  every  day  cm- 
ployed  by  nearly  every  member  of  the  human  race,  young  or  old,  sick 
or  well.* 

Siill  further,  pathology  is  not  so  much  a  special  and  separate  condi- 
tion as  a  degree  of  the  normal  condition  of  health-  No  one  can  tell 
just  where  ph)r%iology  ends  and  pathology  begins.  Rca&oning  from  all 
these  considerations,  it  is  clear  not  only  that  electricity  need  not  be 
confined  to  diseased  parts,  but  that  the  parts  that  we  call  healthy  may 
be  benefited  by  it  just  as  truly  as  those  that  we  believe  to  be  un- 
healthy, and  the  benefit  they  receive  may  react  favorably  on  the  dis- 
eased parts,  and  thus  aid  the  tnatment. 

These  views  are  enforced  by  analogy.  Very  few  of  our  stimalating 
tonic  or  sedative  remedies  arc  limited  in  their  action  10  parts  that  are 
diseased.  Tlie  medicines  that  we  give  by  the  mouth  or  by  the  syringe 
go  whither  they  please,  and  if  they  sensibly  aflect  some  diseased  organ, 
it  is  not  because  their  action  is  confined  lo  that  organ,  but  because  that 
organ,  on  account  of  its  readier  operalionorof  its  disease,  is  more  sensi- 
tive than  other  |>arta  lo  the  inHuence  of  remedies.  Alcohol  or  opium  go 
to  the  brain,  lead  .\(fecis  the  exterior  muscles  of  the  forearm,  and  the 
inlluence  of  chlorate  o(  potash  is  quickly  felt  in  the  mucous  membrane 
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the  mouth ;  Imt  none  of  these  remedies  restrict  themselves  to  Ihe 
parts  that  are  the  most  pcrcr[(tit)l}'  alTeck'd  by  them. 

lodccd,  the  &ct  that  our  most  %*alucd  medicine?  are  used  for  such  a 
variety  of  loc^  and  general  atTectionii  shows  that  their  effects  are  not  con- 
fined to  scijaiate  parts  of  the  body  to  the  extent  ihat  has  been  sup[)osccI. 
F.lcciricily  can  he  locahfcti,  in  cases  where  it  is  desirable  to  da  Hf, 
better  than  »Unost  any  other  remedy,  and  yet  the  most  careful  and  sue- 
ceufnl  localization  of  the  current  is  more  ot  less  imperfect.  'ITie  rc- 
tler  effect  of  ekctritalion  iliat  always  complicates  the  direct  effects, 
and  which  arc  sometimes  of  more  value  than  the  direct  effects,  cannot 
be  avoided.  Then,  again,  the  branch  cunents,  which,  as  we  have 
seen,  move  in  undulations  not  only  directly  between  the  electrodes,  but 
at  a.  conwdcrable  dUtancc  on  either  side  of  the  median  line  between 
them,  will  be  likely,  in  nearly  all  forms  of  application,  to  touch  healthy 
parts  that  do  not  sland  in  especial  need  of  treatmenL  Iht  most  com- 
plete form  of  localised  electrization  is  eleelroly^s  when  ilie  needles  are 
placed  close  together,  but  even  here  the  rcflcK  effect  is  most  powerful, 
and  o|>cra(e9  with  a  mild  as  well  as  with  a  strong  current. 

But  fortunately  it  is  never  necessary  to  localize  electricity,  in  the 
strict  sense  of  the  term.     !t  is  sometimes  necessary,  however,  to  avoid 
producing  too  strong  reflex  effects,  and  in  application*  near  sensitive 
parts  the  possibility  that  the  branch  currents,  if  poweifnl  currents  are 
used,  may  over-irritate,  should  ever  be  borne  in  raiud.     Experiment  and 
experience  show  that  healthy  animals  and  men  can  be  electrized  wilii 
benefit  all  over  the  body,  or  in  any  part  of  it.     In  applying  electricity 
to  any  pan  of  the  body  we  improve  the  nutrition  of  that  jjart ;  in  ap- 
plying electricity  to  the  whole  body  wc  improve  the  nuuition  of  the 
ivhole  body,  or,  ac  least,  of  those  parts  which  are  directly  or  indirectly 
influenced  by  the  current     Faradization  of  a  healthy  muscle  makes 
it  grow  faster  than  it  would  grow  without  faradization  ;   in  other  words, 
it  produces  the  tame  effect  that  it  would  if  the  muscle  were  paralyzed. 
Vrtien   a   pan  is  in  a    pathological  condition — when,   for  example,  a 
tnuijclcii)  atrophied — any  improvement  in  nutrition  under  cleciritaiion 
is  more  quickly  observed,  and  is  probably  more  rapid  and  important 
than  when  the  same  muscle  is  treated  in  a  physiological  condition ; 
but  the  improvement  of  the  healthy  muscle    is   none   the   less   real, 
though  it  maybe  relatively  less  important  than  in  the  diseased  imiscle. 
The  tonic  effects  of  general  faradication  and  of  central  galvanization, 
and,  indeed,  of  many  forms  of  localised  electn^tatton  arc  due  to  the 
direct  or  indirect  action  of  the  current,  on  parts  which  are  more  or  lesit 
healthy,  or  which,  tu  &ay  the  least,  are  not  in  any  recognizable  patho 
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logical  state.  Th«  objection  sometimes  brought  againit  these  meihodf 
that  they  do  thtii  aSect  healthy  parts,  simply  attempts  to  prove  too 
much.  The  same  at^uuicnt  would  banish  all,  or  nearly  atl  our  stiniu 
lanl&,  tonics,  and  sedatives  froni  our  materia  medica,  and  practically 
dticoaragc  all  attempts  to  relieve  or  cure  chronic  diseases  of  tbe  ner- 
vous system. 

Dote  of  Electricity. — Nearly  al!  our  medicines  are  prescribed  by  an 
average  standani  dose.  This  average  standard  is  derived  from  experi- 
ment and  ex]Krience,  and,  with  the  majority  of  drugs,  is  a  safe  guide 
in  adminiUrntion,  although  every  judicious  and  thoughtful  phy.'iician 
studies  each  case  by  itself,  and  variei  the  dose  according  to  the  ap 
parent  indications. 

In  the  case  of  electricity,  when  medically  employed,  the  dose  cannot, 
in  the  present  state  of  science,  for  obvious  physical  reasons,  be  arbitra- 
rily or  mathematically  stated. 

The  dose  of  an  applicarion  of  electricity  consists  of  these  factors  : — 

1.  The  strength  of  the  current,  or  the  quantity  of  electricity  tlut 
flows  in  a  given  lime. 

2.  The  length  of  the  applicaiioa. 

Ilocli  of  these  factors  arc  so  modilicd  in  various  ways  that  they  can- 
Bot  attain  anything  like  mathematical  precision.  The  strength  of  the 
current,  or  the  quantity  of  electricity  thai  flows  through  the  circuit,  a« 
we  are  taught  by  Ohm's  law,  is  the  electro-motive  force  dirided  by  the 
resistance.  We  have  previously  shown  (in  Elcctro-Pbracs,  chapter  vii.) 
that  both  of  these  factors  are  suseeptihie  of  almost  infinite  variations, 
some  of  which  are  and  others  of  which  are  not  understood. 

In  ihc  time  of  the  application  there  is  less  vagueness  but  even  in 
this  factor  the  precision  is  more  apparent  ^an  real ;  for  the  effect  of 
electricity  depends  so  much  on  the  manner  in  which  application  is 
made,  whether  with  iDiemiptions  or  without  iDtemipttons,  whether 
with  large  or  smalt  electrodes,  etc.  The  method  of  the  applicaiion, 
whether  local  or  general,  and  if  local,  to  what  lurt,  and  how  directed, 
*1bo  modifies  Bcrtously  the  determination  of  the  dose  from  the  length 
of  the  application.  Ten  minntes  of  general  £irai]i£atioa  or  central 
galvanijtation  will  have  a  much  more  powerful  general  effect  than 
ten  or  even  twenty  minutes  of  local  electrisation.  Rvc  minntes  of 
galvonii^itiort  of  the  braia  will  accomplish  more  good  or  evil  than 
fifteen  minutes'  fanuUxation  of  the  uterus,  or  of  any  one  of  ti»e  exCremi- 
tics. 

The  time  may  yet  corac,  in  the  advance  of  science,  when  electrical 
measurement  will  attain  such  a  degree  of  precision  chat  we  shall  be  able 
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to  {jrcschbc  so  miuy/araJt  of  clcctrictty,  as  wc  now  prescribe  so  many 
grains  of  quinine,  or  so  many  drops  of  laudanum;  but  ihc  day  when 
such  exactness  shall  be  possible  in  applications  to  tlie  human  body  LS 
probably  oot  very  near.  Our  present  iiielliod  of  measuring  the  gaU 
vauic  current  by  tiie  niitubcr  of  de({tce^  of  dcllection  of  the  needle  of  a 
galvanometer  is  rery  unsatisfactory,  for  the  twofold  reason  that  the  de* 
flection  beyond  a  certaia  angle  docs  nut  accurately  (cprcscnt  the  reUdve 
strength  of  the  cuircnt.  and  especially  because  when  applied  to  ihe 
body  a  different  and  varying  resistance  is  encountered,  which  at  once 
destroys  the  value  of  the  comparison.  Electro-therapeutiMa  have  some- 
liiDCS  stated  the  amount  of  the  dctlectiou  which  the  current  caused 
befote  beini;  applied  ;  but  all  such  siatemenis  are  of  little  or  do 
Yalue,  and  particularly  when  wc  do  not  know  the  construction  of  the 
particular  galvanometer  which  they  employ.  A  further  difficulty  in 
toeuurit^  electricity  by  the  galvanometer,  is  thai  the  streii);lh  of  ihe  cur- 
icnt  in  most  of  the  batteries  in  common  use  declines  <Uiring  the  appli- 
cation^  so  that  %  current  wliich  is  powerful  at  first  may  in  the  course  of 
ten  or  ftfVccn  minutes  be  only  medium. 

The  graduated  scale  on  some  of  otir  faradic  machines,  and  which  in 
dicates  the  number  of  inches  thai  the  rod  or  helix  or  tube  is  mo%'ed, 
is  also  a  practically  useless  guide,  except  as  far  as  it  may  be  re&ortcd 
to  to  encourage  and  amuse  silly  and  weak-minded  patients.  In  any 
£aradic  machine  the  strength  of  the  current  m  the  cell,  and  consequent 
ly  the  strength  of  the  induced  current  in  the  coil,  varies  from  day  to  djy, 
and  varies  during  the  application  ;  and  the  amount  that  passes  through 
the  iKitient  is  dependent  on  the  siie  of  the  electrodes,  and  the  amount 
of  moisture  in  them,  and  their  relative  positiorL 

In  default  therefore  of  any  trust  worthy  means  of  prescribing  electricity 
by  farads,  or  otiicr  definite  niensuie^  we  are  compelled  id  practice 
to  depend  on  these  two  indications  : 

I.     TAe  semathns  ef  the  patient. 

Very  fortunately  the  sensation  of  the  patient  during  the  application 
indicates  with  considerable  concclncss  whether  the  current  is  of  the 
proper  strength.  The  rule  «  that  whirt  ilreng  currents  are  borne 
witkeui  discomfort  strong  (urrtn/s  are  beneficial ;  where  only  mild  cur' 
rents  are  hrne  only  mild  currents  art  inditaled.  The  difference  in  the 
lUttural  sensitiveness  of  patients  to  electricity  is  very  great.  This  dif- 
ference is  further  modified  by  disease.  In  anaesthesia  local  and  general, 
•  in  sclerosis  of  the  nerve  centres,  and  certain  local  affections,  very  power- 
ful currents  cause  but  little  pain.  On  the  other  hand  in  hyperesthesia, 
io  hysteria  sod  Allied  aflections  as  a  rule,  and  iu  acute  and  subacute 
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local  inflammations,  odIv  mUd  currenls  can  be  bomc.  To  disregard 
the  feelings  of  ihe  i>aticnl  and  nuke  Ihc  apiilicaiions  exceedingly  pain- 
ful will  tend  to  produce  the  evil  rather  than  the  good  effects  of  elec- 
tricity. To  pve  only  mild  applicatioiiii  when  painful  ones  could  be 
well  borne  is  to  rob  the  patient  of  a  part  of  the  benefit  to  wliich  b«  ia 
entitled. 

To  the  rule  that  the  sensations  of  the  patient  arc  the  guide  in  elec 
Irical  applications  there  are  some  exceptions,  just  as  there  arc  some 
exceptions  to  the  rule  that  the  appetite  h  the  guide  in  the  quantity 
of  food  that  wc  eat.  It  is  partly  to  guard  against  these  exceptions,  and 
to  keep  on  the  safe  side,  thai  the  first  few  applications  on  a  new  pa- 
tient whom  wc  have  not  before  treated  by  electricity,  should  be  mild  and 
short. 

Not  only  do  different  individuals  vary  in  their  sensitiveness  toelectri* 
city,  but  different  parts  of  the  surface  of  the  body  in  the  saiue  individual 
also  vary,  as  we  have  seen  through  a  considerable  range  ;  and  in  the 
cavities  of  the  body  and  on  the  mucous  surface  the  range  of  variatioo 
ill  sensitiveness  is  yet  greater.  The  mucous  membrane  of  the  mouth, 
tongue,  urctiira,  is  very  sensitive,  and  tliia  sensitiveness  sliould  be  re< 
spectcd  by  the  electro-therapeutist. 

There  are  some  quite  rare  cases  of  hysteria  where  the  great  sensi* 
tirencss  of  the  putient  may  be  ditrcgarded,  or  chloroform  or  ether  may 
be  administered.  The  sensitiveness  of  the  patient  is  a  guide  only  or 
mainly  in  regard  to  the  strength  of  the  current  In  regard  to  the 
length  of  the  application  we  must  be  guided  by — 

J.  7%t  immediate,  secondary,  and  remote  ejects. — This  second  guide 
serves  to  correct  the  mistakes  of  the  fu'st.  A  meal  that  disagrees 
with  us  may  show  its  ill  effects  in  a  few  minutes  or  hours,  or  the 
following  day.  Similarly  we  should  study  the  effects  of  electricil  ap- 
plications. So  fitr  as  any  one  or  all  of  the  good  cflfects  described  in  this 
chapter  follow  an  application,  so  far  we  may  judge  that  the  applica- 
tion has  done  good  ;  so  far  as  any  or  all  of  the  evil  effects  descnlicd 
in  this  chapter  follow  an  application,  we  may  judge  that  it  has  done 
evil.  The  evil  and  the  good  effects  may  sometimes  be  associated. 
To  rightly  interpret  these  effects,  and  to  distmgiiish  between  those  that 
are  produced  by  the  applications  and  those  that  are  produced  by 
moral,  hygienic  or  medical  causes  is  one  of  the  severest  tests  of  medi- 
cal sVill.  There  is  le^  liability  to  deception  in  studying  the  immetliate 
effects,  since  theie  i»  less  chance  for  othci  forces  to  complicate  the 
results.  After  a  few  hours,  the  complications  of  diet,  exercise,  weather, 
medicine  and  so  forth  begin  to  appear,  and  obscure  the  effects  of  the 
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electricity.  The  secondary  and  remote  effects  can  therefore  only  be 
ucettained  by  repeated  obscrvatiuns.  A  single  apiiUcaiioa  gives  ua 
little  opportunity  to  answer  ilie  qucMion  whelticr  clectiiciiy  is  rcallji 
the  remedy  that  the  cat«  requires. 

One  caution  must  not  be  forgotten :  the  immediate  and  secondary 
cifccis  maj  bt  evil  while  the  remote  *ffr<ts  may  bt  good, 

A  long  walk  tliat  much  faii^cs  us  is  often  beneficial,  though  the 
benefit  does  not  appear  for  several  day».  Those  who  take  travelling 
<  Tacalionc  to  recruit  exhausted  eiiei;gieSf  frequently  feel  worse  while 
they  are  travelling,  but  arc  stronger  on  their  return  and  for  monthi 
following.  Tltc  fatigue  and  soreness  and  stiffness  that  sometimes  fol- 
low skating  and  gymnastics,  and  other  exercises,  do  not  always  indi- 
cate that  benefit  has  not  been  derived.  The  next  ilay  the  appetite 
and  spirits  may  be  better,  sounder  sleep  may  follow  ;  the  evil  and  the 
good  cSccCs  contend  for  the  mastery,  and  the  good  effects  triumph. 

The  best  results  of  EUOrUal  Treatment  usually  obtained  with  Mild 
Currents. — For  the  average  consiilucion,  and  vrilh  the  exce|)tionfi  that 
■  come  from  certain  idios>*ncrasic5  and  certain  diseases,  such  as  anic^ithcsiiL, 
the  be»t  results  of  elcccrical  treatment  arc  obtained  by  jtijA/ currents. 

The  temptation  to  disregard  this  rule  and  use  painful  currents  is, 
even  for  the  experienced  cleciro-lherapeutist,  very  great,  and  .sometimett 
irresistible.  The  dogma,  "no  smart  no  cure,"  wbicli  hiu  wiuuglit  scj 
much  misery  in  tlw  world,  still  lingers,  even  among  the  intelligent. 

The  descendants  .ind  near  relatives  of  the  man  who  growled  at  his 
dentist  for  extracting  his  tooth  without  pain  or  bliii^tcr,  because  he 
had  been  accustomed  to  taring  baulcd  all  around  the  room  during  thai 
operation,  are  yet  very  numerous.  Even  in  cultivated  circles  there 
can  be  found  (hose  who  have  no  faith  in  medicine  unless  it  is  bitter, 
and  no  respect  for  the  doctor  unless  he  half  kills  them.  Then  again 
some  patients  make  a  virtue  of  bearing  pain,  and  will  pretend  that  they 
do  not  feel  the  current  when  tiiey  know  ihey  are  suffering  all  the 
horrors  of  the  damned.  Moreover,  mercenary  patients  wish  to  get 
their  money's  worth,  and  if  they  pay  so  many  dollars  for  an  application, 
tbey  want  so  many  dollar^  worth  of  agony.  For  all  these  reasons  com- 
bined, we  are,  in  spite  of  our  experience  and  caution,  continually 
making  the  blunder  that  we  here  warn  against.  Over  the  doors  of  tho 
electro-dierapeutist,  and  in  full  view  of  the  operating  chair,  we  would 
inscribe  this  motto,    "Better  give  much  too   little  than   a  little  too 

nwch." 

Tht  use  of  Salt  on  the  Eleetrode. — A  very  good  device  to  prevent  using 
too  strong  currents,  particularly  the  fatvanie  current,  is  to  saturate  the 
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iponges  or  cloths  of  the  electrode  with  plenty  of  salt  water.  Silt  water 
is  a  good  conductor,  much  better  than  simple  water,  aod  will  cause 
th«  pjitictil  to  Mositively  fc<l  a  current,  of  which,  if  the  ealt  watei 
were  not  used,  he  woiild  not  be  conscious. 

With  the  same  strength  of  currcat,  a  sponge  or  cloth  electrode 
saturated  with  salt  is  more  painful  than  a  sitnilar  electrode  not  so 
eatiiratcd.  The  current  when  conducted  though  salt  seems  to  pass  in 
points  from  the  electrode  to  the  body  just  as  when  conducted  tiirough 
meal  or  tlie  metallic  brush.  In  a  word,  an  electrode  saturated  with  salt 
not  only  conducts  a  greater  quantity  of  electricity,  in  accordance  with 
Ohm's  law,  but  conducts  it  more  painfully  than  an  electrode  saturated 
with  ordinary  water. 

Care  ta  the  Details  of  the  Applications. — There  is  as  much  differ- 
ence between  a  skilful  and  an  awkward  application  of  electricity  aa 
there  i>  between  a  skilful  and  an  awkward  operation  in  surgery.  % 
those  who  de»ire  to  become  exi>ertsin  applying  electricity,  the  follow- 
ing points  should  be  considered  : 

I.  To  avoid  suddenly  interrupting  the  currents  in  cases  where  inter- 
ruptions &T«  not  required,  and  especially  in  applications  on  or  near  the 
head.  In  the  treatment  of  paralysis  of  motion  and  of  sensation,  inter* 
niptions  ate  required,  but  in  the  treatment  of  the  brain,  spinal  cord, 
and  symjKithetic,  and  in  very  many  peripheral  applications  jiii^/r  cur- 
rents only  are  requLrird.  In  all  such  cases  the  current  should  be  closed 
gradually  and  delicately,  if  possible  by  means  of  a  rheostat  of  some 
kind,  or  by  increasing  or  diminishing  the  pressnre  on  the  sponge  of  die 
electrode.  Inlcnuplions  made  in  the  metallic  pan  of  the  current  are 
always  more  sudden  and  violent  than  those  nude  in  the  electrodes,  for 
the  physical  reason  that  the  connection  of  the  current  is  more  sharp  and 
abrupt. 

Belicate  patients  should  be  treated  with  delicacy.  Those  who  are 
sensitive  and  apprehensive  should  never  be  annoyed  by  sudden  breaks 
in  the  current,  except  in  those  forms  of  disease  where  sudden  breaks 
ate  requited. 

In  presenting  this  caution  we  do  not  intend  to  endorse  the  notion  that 
serious  palholofpcal  lesions  arc  caused  by  interrupting  the  current,  even 
on  or  near  the  brain.  'J'herc  is  little  or  no  evidence  besides  the  case 
of  Duchenne,  that  any  serious  injnty  to  the  retina,  or  to  the  auditory 
nerve,  or  to  any  part  of  the  brain,  or  sympathetic,  or  spinal  cord,  has 
been  produced  by  faradization  or  galvanization  with  the  strength  of  cur- 
rent ordinarily  emi>loyed  in  electro-medical  app!ication«.  The  dizzi- 
oess,  the  sour  taste  in  the  mouth,  the  flashes  of  light  before  the  ^e% 
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the  sliock  or  tgltation  produced  by  (he  sudden  inlemiption  of  ilie 
galvanic  current,  arc  annoying,  And  to  the  delicate  patient  unaccus- 
tomed to  them,  fhOmelimes  atarming,  but  wirli  the  halteries  in  ordinary 
use,  and  with  the  strength  of  atrrcnt  that  Is,  or  ouglit  !o  be  employed 
through  the  head  and  neck,  ihey  arc  rarely  if  ever  dangerous:  they 
are  tefnpnrary  effects  that  soon  paM  away,  and  arc  forgotten.  But 
they  arc  to  he  avoided  in  cases  where  they  are  not  required,  for  the 
ihrec-fold  reason  that  they  do  no  positive  good,  that  they  may  interfere 
with  the  success  of  the  treatment,  and  that  they  alairn  or  annoy  the 
patient.  We  are  to  avoid  worr^-ing  our  patients  in  thi*way,  for  the 
same  reason  that  we  are  to  avoid  treading  on  their  corns,  because  it  is 
disagreeable  and  discourteous. 

c.  To  avoid  making  the  apjtlications  unnecessarily  painful  through 
carelessness  in  the  management  of  the  electrodes.  By  the  use  of  fine 
and  soil  sponge — the  be«l  that  can  be  found  in  the  shops — the  smaning 
and  Minging  pain  of  the  applications  can  be  much  diminished,  .Aside 
ftoni  the  fact  that,  with  some  exceplioni,  lew  saiisfactory  results  follow 
painful  than  pleasant  currents,  the  feeling  of  pain  should,  so  far  as  pos- 
sible, be  avoided.  There  are,  as  we  have  said,  a  certain  miraher  of  pa- 
tients  who  carry  into  medicine  the  same  views  (hat  once  dominated  m 
religiom  apd  who  desire  to  suffer,  and  have  very  little  respect  for  any 
treatment  that  does  not  cause  more  or  ]e>s  agony.  Such  patients  will 
somethnes  find,  after  one  or  two  severe  and  painful  applications,  that 
they  arc  injured  more  than  hcncliled,  and  will  submit  lo  the  advice  of 
thti  physician  and  take  the  treatment  that  is  best  for  (hem. 

J.  To  avoid  surprising  and  startling  (he  patient  by  allowing  the  wires, 
or  the  metallic  portions  of  the  elecirodes,  to  touch  any  part  of  his  ejt- 
)x>sed  body-  If  the  connecling  wires  slip  out  of  ihcir  connections  with 
the  electrodes  they  arc  liable  to  fall  on  the  exposed  skin  and  give  a 
painfiil  shock.  If  the  edge  of  the  electrode  not  covered  with  fipongc 
oc  cloth  touches  the  skin,  it  will  give  the  patient  sudden  pain,  and 
siinoyborh  him  and  the  operator.  Connecting  wires  tliat  arc  not  pro- 
tected by  rubber  arc  liable  lo  lose  their  silk  or  cotton  coverings  in 
places,  which  when  they  touch  the  skin  cause  pain. 

4.  To  Iw  always  and  eveiy  moment  sure  that  the  current  is  niniiing. 

The  batteries  should  be  tcs(cd  before  the  application,  ciiher  by  the 

galvanORteter  or  through  the  hand  or  person  of  the  operator,  tliaC  he 

may  be  sure  that  it  is  in  order,  that  the  connections  are  properly  made, 

and  that  the  electrodes  are  sufficiently  wet  10  conduct  the   current 

V\'hcn  mild  currents  are  used,  salt  may  be  added  to  the  solution  in 

which   the  dcctrodc  is   dipped,   so    that    a  slight  stinging  sensation 
16 


343 


DISROBING  OF  THE  PATIESTT. 


bmenth  the  electrode,  may  keep  the  patient  assured  that  the  curt«nl 
is  {usHing. 

Disrobing  of  Iht  Pa/icnf. — The  great  majority  of  electrical  applica- 
tions require,  on  the  part  of  the  patient,  more  or  less  loosening  or 
removal  of  the  dretit>.  Not  oitly  U  this  necessary  in  general  famdixo- 
cion  and  central  gilvanization,  but  in  very  many  local  applications  to 
the  spine,  abdomen,  and  ii|>|)i'r  and  \nyn:t  limbs, — cxccpliiig  merely  ihc 
face,  head  and  hands.  To  know  how  to  direct  the  patients  to  axiangc 
their  clothing  so  as  to  ^ve  the  operator  suHident  and  easy  access  to  the 
person,  is  a  pan  of  the  ait  of  practical  clectro-iherapeurisls,  and  ii  it 
an  art  not  to  be  despised.  Male  patients  have  less  trouble  in  this  re* 
gard  than  female  paticnr»,  since  their  garments  are  fewer  and  sim|>ler, 
bill  they  are  more  annoyed  by  the  liiile  they  have  to  do  than  women 
arc  by  their  vast  paxaphcmal  ia.  The  art  con&ists  in  hostHing  and  full- 
ing  ufi  wiihoui  efitirely  rfmojin^  the  under ■<hthingt  thus  axmdi*g 
tr^ubU,  exposure  and  vaste  a/  time. 

Temperature  of  the  Eteelredes  and  of  the  Operating  Room. — ^The 
qncsiion  is  oficn  raised  by  patients  wliethcr  there  is  any  danger  of  tak- 
ing cold  after  an  application  of  electricity.  The  answer  is  clearly  in 
the  negative.  The  electricity,  as  such,  so  far  as  it  goes,  fortifies  the 
system  against  cold  ;  bnt,  by  careless  exposure  while  undreued  in  a 
cold  room,  it  is  possible  to  talcc  cold,  just  as  by  similar  exposure  when 
electricity  is  not  used.  It  is  also  possible  to  make  the  application 
quite  wncomfortable  by  ujing  sponges  moistened  with  cold  instead  of 
tepid  water.  Our  aim  should  be  to  have  the  temperature  of  the 
operating  and  dres<ing-roo4ii  a  little  higher  than  is  necessary  for  a  per- 
son fiilly  dressed  ;  to  moisten  the  sponges  or  electrode  covers  in  tepid 
or^ — in  very  cold  weather — in  hot  water ;  and  when  the  feet  are  placed  on 
a  foot  plate  of  tin  or  co|tper,  to  have  a  warm  soapstone  beoeatli  tlie 
foot-plate  to  keep  it  always  comfortable. 

Time  cf  day  for  the  Application. — Applications  of  electricity  may  be 
pven  with  advantage  at  all  hours  of  the  day  and  night.  In  our  experi- 
ence, and  probably  in  the  experience  of  all  electro-therapeutists,  the 
majority  of  the  applications  are  given  in  ordinary  business  hours,  in  Ilie 
forenoon  and  afternoon.  We  have  never  been  able  to  sec  that  anything 
was  gained  by  giving  any  particular  heed  to  the  hours  of  eating ;  just 
before  meaU,  and  just  after  them,  ordinary  electrical  treatment  may  be 
given  with  apparently  as  much  benefit  as  two  or  three  hours  from  a 
meal.  In  some  impressible  Icniperamenls,  central  galvanization  and 
general  faradization  temporarily  increase  appetite,  and  for  such  persons 
an  application  might  verj'  properly  be  given  a  tittle  before  meals.     For 
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tbos«  who  EufTer  fr.*m  dyspepsia,  aseance  pretty  soon  sHcr  dinner  might 
be  of  service  in  aiding  digesliun,  but  we  cannot  say  that  we  have  seen 
«ii)-  such  results. 

For  ail  delicate,  hysterical,  sleepless  patients,  the  evening  is  an  excel- 
lent time  to  receive  cleclricity.  The  powerful  soilativc  cITccis  of  central 
and  general  electrization  arc  in  this  class  of  palicnt»  most  gialcfiiUy  le* 
al'iEcd  a  little  befoi.*  going  to  Ix-d,  or  after  they  have  already  retirird. 
For  these  reasons  we  have,  for  years,  been  accustomed  to  treat  some  of 
our  patients  in  the  evening,  before  or  shortly  after  retiring,  and,  were  it 
not  fof  the  inconvenience,  we  should  do  it  more  (requcntly. 

Time  cf  Applieaiioni. — The  time  of  an  applicalion  is  an  clement  of 
the  dose  of  electricity  ihat  has  not  been  suHicienily  studied.  Electro- 
tberapeutisls  have  fallen  into  the  conventional  and  routine  habit  of  uung 
the  curreiil  all  the  way  from  five  to  ten  or  fifteen  minutes  or  »o,  at  a 
fitting,  villiout  sufficiently  invciiligBting  (he  question  whether  the  length 
of  the  applicatioD  ought  tut  to  be  varied  with  studious  care,  in  caeh 
case,  and  varied  during  the  course  of  treatment. 

For  irritable,  sensitive  and  impressible  patients  this  law  certainly 
holdjt ;  Ihal  hng  applicatioRS  xcilh  miid  eitrrenti  arc  better  than  short 
eppUia$wHt  with  strong  enrretts.  This  law,  which  is  the  outcome  of 
aB  our  obsen'ations  in  the  department  of  eleclro-thenpeutics,  applies  10 
all  modes  of  using  electricity. 

A  sudden  shock,  or  a  scries  of  shocks  with  A  powerful  current,  may 
injure,  where  a  prolonged  application  with  a  gentle  current  may  work 
no  barm  anil  much  good.  That  this  element  of  time  becomes  a  practi- 
cal difficulty  in  ihc  use  of  electricity  by  overworked  general  practitioners, 
must  be  admitted  :  but  if  it  be  a  scientific  fact — as  it  surely  is — that 
time  is  required  to  gain  the  choicest  and  best  effects  of  electrical  treat- 
meni,  then  we  must  lecogniv-e  and  accept  the  fact,  and  treat  our  patients 
accordingly,  and  expect  them  to  reward  us  for  our  labors  more  liberally 
tftao  for  a  mere  prescription  or  suggestion. 

We  insist  on  this  point,  because  we  feel  that  throxigh  neglecting  it 
many  mistakes  have  been  made,  and  through  a  disposition  to  neglect  it 
there  is  danger  that  in  some  minds  electro- dierrvpcutics  itself  may  (all 
into  disrepute.  While  many  paricnts  and  many  cases  do  well  under  five 
or  ten  minutes  of  electrization,  very  many  others,  especially  after  they 
have  become  accustomed  to  it,  require  at  least  double  that  time. 

Wiih  all  our  might,  we  should  avoid  the  error  of  supposing  that  the 
beM  effects  of  electrical  treatment  will  succeed  by  short  applicaiioni 
with  strong  currents.  In  this  way  wc  may  both  save  time  and  lose  oui 
patients. 
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Economy  of  this  sort  majr  prove  to  be  the  worst  of  extravagance, 

Frtqvtncy  e/  the  Appliiations. — Ordinary  siimiUaniing  and  tonic  me  Ji 
ctnes  are  given  untr,  two.  and  usually  thici-  liin«s  a  day.  The  dose  of 
electricity  cannot  usually  be' administered  so  frequently  withoat  doing 
more  evil  than  good.  It  !<etns  ei^enrial  to  the  electro-therapeutical 
Ireaimeni,  whatever  die  mode  employed, — geoeral  and  local  faradtEa- 
tion,  central  and  local  galvanisation,  and  even  electric  baUis  and  the 
use  of  the  body  batteries, — that  tticrc  should  \>caceKnderable  ptrittd  ef 
rest  heHeeeH  tht  aJ-fUcaficns. 

F.lectriiation  sets  in  motion  forces  that  slowly  act  and  react  boors  and 
days  after  the  elecirixation  has  ceased.  The  time  required  for  these 
forces  to  operate  to  ihc  best  advantage  vanes  with  individuals,  but  in 
all  cases  a  certain  |i<riod  of  rest  is  required,  and  if  the  application  be 
repeated  before  this  period  or  some  portion  of  it  has  elapsed,  the  bene- 
fits of  the  previous  application  are  more  or  less  neutralized,  and  the 
IKUicnt  may  be  ■weakened  more  than  strengthened.  This  at  least  appears 
to  be  the  concluson  that  long  experience  forces  upon  us.  All  the 
way  between  every  day  or  once  a  week  the  applications  can  be  given 
with  benefit.  Three  or  four  times  a  weclc  is  about  as  often  a^  the  aver- 
age patient  cares  to  make  his  visits,  and  it  is  safer  to  begin  treatment 
with  at  least  an  interval  of  a  day  or  two  between  sittings.  Some  pa- 
tients require  at  the  outset  of  a  course  of  treatment,  intervalii  of  ihree 
or  four  days.  If  by  accident  or  intention,  strong  and  long  applicacioui 
arc  made,  unpleasant  reactive  effects  may  follow  that  ai  once  suggest 
the  neceuity  of  waiting  for  a  day  or  two.  Many  a  time  does  it  ha)^>en 
to  us  to  visit  a  parient,  and,  on  learning  the  history  of  the  symptoms, 
to  put  off  llie  application  twenty-four  or  forty-eight  hours. 

On  the  other  hand,  there  arc  those  who  tan  take  fiill  applications  c**ctt 
day  for  a  month  in  succession,  and  in  some  cases,  as  it  appears  to  us, 
with  greater  benefit  than  would  hv  derived  fiom  applications  given  every 
other  day.  At  the  founding  of  the  Electro-Therapeutical  Department 
of  Uennlt  Dispensary,  we  received  patients  only  twice  a  week,  and  good 
results  were  obtained  under  that  system,  but  we  afterwards  found  it  de- 
sirable to  add  another  day.  In  private  practice  we  make  the  applica- 
tions more  frequently  than  at  lir&t,  and  find  an  advantage  in  so  doing, 
for  the  reason,  mainly,  that  we  use  milder  currents  than  formerly,  and 
our  patients  can  bear  and  be  profited  by  more  frequent  sittings. 

General  and  central  a]>plications  require  longer  intervals  than  local 
and  peripheral  applications,  for  rbc  patent  reason  that  they  ttnre 
powerfully  affect  the  whole  system,  and  arc  more  frequently  followed 
by  ref.ctive  effects. 
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la  laiecascis — when  Uicpuiciit  ha»  but  aalioit  time  to  remain  in  town, 
or  wtwn  an  intolcrAbte  pain  is  to  be  relicvoH, — vtc  bav«  given  appiico.- 
ttonfi  twice  a  day,  biithnve  not  usually  obtained  any  advantage  thereby. 
Chronic  nervous  diseases  cannot  be  curctj  in  a  day  ;  time  is  as  neces- 
sair  as  the  electricity.  1-ong  standing  pathological  lesions  arc  not  to 
be  (jarried  by  assault,  however  bravel)'  conducted  ;  they  yield  only  to  a 
protracted  siege. 

Regularity  of  the  AppVieaiions. — It  is  the  custom  with  some  electro- 
therapeutists  to  insist  on  regularity  j»  the  days  and  hours  of  the 
•[plications,  and  there  we  lho»e  who  believe  that  the  best  effects 
IbUow  regular  ami  methodical  treatment.  On  this  point  we  are  in  some 
doulM.  Pationta  who  are  methodical  in  thrir  habits,  and  who  are 
regular  in  their  viats,  will  be  less  likely  to  nmit  vi^tts,  and  will  be 
more  likely  to  pcnevcre,  and  consc(|ticnily  will  be  more  prt^btcd  than 
those  who  omit  half  of  their  visits  and  abandon  treatment  before  it 
is  ftilly  tried.  There  is  no  evidence  that  regularity,  as  sitch,  is  any 
advantage;  although  there  is  strong  probability  that  for  some  constitu 
tions,  and,  perhaps,  for  diseases  with  periodic  symptonia,  it  might  be 
an  advantage  to  give  the  applications  at  Che  same  hour  daily,  or 
every  other  day,  as  the  case  may  be.  Our  own  custom  in  this  regard 
varies.  IVactically  wc  find  it  impossible  to  treat  all  paiicnii  with 
absolttte  TCgiiUrily,  aodin  those  cases  where  we  ore  able  to  do  so  wc  have 
not,  thus  far,  been  able  to  see  any  special  ihcrapctittc  advantage. 

Prolonged  Appluations. — A  method  of  using  electricity  that  iias  been 
too  little  studied  by  the  profcuion  is  that  ef  prclonged  applUaiiom 
with  mild  currents. 

In  cctLiin  diitasn,  both  medical  and  surgical,  it  i«  of  advantage  to 
allow  the  current — galvanic  or  faradic — to  run  for  several  hourti — all 
day  or  all  night — as  may  be  convenient. 

We  have  become  so  accustomed  to  the  tts«  of  short,  or  conipsraiively 
shaft  applications,  that  we  forget  that  the  current  if  sufficiently  gentle 
tuay  be  |>asscd  through  the  body,  or  part  of  the  body  for  hours,  if  not 
days  consecutively,  without  injury,  and  with  gicnt  benefit,  provided 
certain  cautions  are  observed. 

When  the  galvanic  current  is  thus  used,  care  must  be  taken  not  to 
allow  the  sponges,  or  inetaJa,  or  cloths,  to  remain  too  long  in  one 
spot,  sti>ce  they  will  cause  a  disagreeable  though  not  serious  ulceration 
of  the  skin,  that  may  be  tome  time  in  healing.  In  order  to  avoid  this 
ulceration,  it  is  well  to  use  sponges  instead  of  metals,  and  to  change 
from  time  to  time  the  post  ion  of  the  electrodes,  so  that  they  may  not 
act  too  long  on  one  spot 


COMBINATION  OF  METHODS  OF  APPUCATIOM. 


The  (IctaiU  of  this  method  of  using  electricity  must  be  Taricd  witli 
each  case  and  the  ciiciiiiislancea  of  the  panenl. 

Initrvali  between  the  Courset  cj  Treatmt/t/.—li  is  sometimes  of  scnice 
to  suspend  a.  course  of  treatment  after  it  has  been  going  on  a  number 
0^  n-eeks,  xa<i  to  allow  an  interval  of  one  or  more  Weeks,  according  to 
circtu]]&lanccs.  It  is  somctintcs  oI>»crvcd  that  patients  irnpravc  as 
mucli  during  tlic  interval  as  during  the  trealment,  and  when  the  appli- 
cations arc  renewed,  they  have  greater  force  than  at  the  close  ot 
th«  course  of  treatment.  It  is  true  of  electiici^,  as  of  almost  evei^r 
other  stimulant,  tonic,  sedative  remedy,  that  after  receiving  it  a  certain 
time  the  s>'Stem  becomes  so  accustomed  to  it  as  to  tolciatc  it,  and 
then  its  full  force  is  not  appreciated.  In  cases  where  this  toleration  of 
electricity  is  observed,  when  the  impiovemenl  haJts,  so  to  speak,  a 
brief  suspension  of  treatment  may  be  indicalcd,  and  on  renewing  it, 
il\  the  bcnc5t  at  lirst  realised  may  be  repeated. 

On  the  otlier  hand,  there  are  patients  who  seem  to  prosper  best  under 
steady,  uninterrupted  treatment. 

CvmbiHOti^n  ef  Metkmis  oj  Application. — Coni|iaralively  few  diseases 
are  to  be  treated  solely  by  any  one  method  of  application;  many  of  tlic 
purely  local  affections  ever  yield  better  to  electrical  procedure,  when 
the  applications  are  varied,  than  when  one  mode  only  is  persistently 
used.  Both  currents,  galvanic  and  faradic,  may  be  tried  in  alternation 
or  succesaion.  and  both  the  direct  and  indirect  methods  mv{  be  em- 
ployed at  the  same  sitting  or  at  ditTerent  sittings.  In  all  diseases  where 
t^e  whole  systein  is  involved,  the  method  of  application  may  be  yet 
more  varied.  General  (aradi/ation  and  central  galvanization  may  be 
used  alternately,  and  the  alternation  may  be  by  the  day  or  wceL 
These  methods  may  he  varied  with  galvanization  of  the  brain  in  all 
directions,  galvanization  of  th^  pneumogastric  and  sympathetic  and  of 
the  spine.  In  some  diseases,  as  notably  in  those  where  central  le- 
Mons  are  accompanied  by  peripheral  injury  and  general  exhai/stion.  as 
hemiplegia,  ataxia,  and  so  forth,  all  the  methods  of  applicarion  may 
be  used,  including  faradization  with  tlie  wire  brush.  We  observe  not 
ucifrequcntly  that  after  one  method  of  electrization  has  done  all  that 
it  is  capable  of  doing,  after  it  seems  to  have  lost  its  power,  another 
method  of  electrization,  or  a  mere  modification  of  a  method,  may  push 
the  improvement  yet  further,  until  it  in  time  loses  its  force  and  the  fresh 
stimulus  of  anotJier  method  i.t  required. 

In  this  respect  the  beh.\vior  of  electricity  is  in  no  way  peculiar ;  to 
all  powcrfit!  remedies  the  system  in  time  becomes  so  accustomed,  as  10 
tolerate  ihein  without  appreciating  their  remedial  influence.     In  the 
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administradoL  of  tonics  in  cues  of  debilicy,  and  of  astringents  in  caset 
of  chronk:  dianbceu.  a  necessity  for  frequent  change  of  remedy  is 
generally  recogniied. 

Hmvlojud^e  of  tie  Effects  of  Eiairiioi  Treaitntnt. — Jt  is  of  the  first 
importance  for  the  elcclro-theiapetitisc  to  have  a  clear,  jii^t  and  «|s 
temaiic  method  of  detennioir^  the  effects  of  electridly.  both  good  and 
evil.  Much  of  the  dilTcrcnce  of  opinion  Itiit  prevails  amuDg  tiiosu 
who  use  electricity,  a&  to  its  general  and  special  value,  and  much  of  the 
prejudice  that  exists  against  eleciio-lhcrspcutics  is  the  tcsuU  of  a  want 
of  a  knowlet^c  of  the  tests  by  which  ihc  action  of  electricity  on  patients 
is  to  be  determined. 

When  we  give  opium,  we  know  \Kxy  soon  whether  it  relieves  paiji 
and  produces  sleep,  or,  as  not  imfrcquently  hap|)cns.  has  effects  pre- 
cisely ot)i>09itc.  Wc  learn  to  judge  witliout  great  difficulty  whether  the 
chloral  andqutnino  are  doing  the  work  thai  wc  desire.  Witli  stimulants 
and  tonics,  as  used  in  the  chronic  affections,  greater  dilhcnlty  is  ex- 
perienced, but  there  are  certain  tests  which  vivl  study  and  look  for  and 
by  which  we  are  guided,  'flie  eflects  of  electricity  should  be  similarly 
studied. 

The  g»»d  effects  of  electrization  are  in  general  as  follows  : 

I.  Reliff  of  Pain  and  DiiagretabU  Sensations  local  and  general. — 
This  rchcf  may  appear  shortly  aller  the  application  is  commenced, 
af^er  it  has  been  continued  for  some  minutes,  or  at  its  close.  In  some 
cases  there  is  no  relief  during  or  immediately  after  the  sitting,  but 
several  hours  subsequently.  We  include  painful  sensations  of  cvcry 
Icind — the  vague  wandering  pains  of  neurasthenia  and  hysteria,  the 
burning  of  infiamination  as  well  Oa  real  neuralgia. 

a.  Jm^rovemtnt  in  the  Pulse. — Where  the  pulse  is  abnormally  slo»' 
it  may  be  quicicened  both  during  and  for  some  time  after  the  sitting. 
Where  it  is  abnormally  rapid  it  may  be  lowered.  ITie  pulse,  thcre> 
fore,  may  be  a  guide  in  the  administration  of  electricity,  as  it  is  a  guide 
Id  the  administration  of  alcohol  and  various  other  fonns  of  slimulams 
and  tonics.  If  tlie  quiet  pulse  is  made  much  quicker  and  so  remains 
for  some  time,  wc  may  suspect  that  the  application  has  been  (oo 
strong  or  too  long. 

3.  JmprovemtHt  in  the  Temperature  of  the  Body^erof  the  fart  which  ii 
treated, — ^Farts  that  are  abnormally  warm  are  cooled,  or  as  is  more  fre. 
quendy  the  case,  parts  titat  are  abiKmnally  cold  arc  wanned, during  and 
■ubeiequent  to  the  operation.  The  tcrapcraLurc  may  be  tested  by  dx 
lensabon*  of  the  patient,  by  the  touch  of  the  operator,  or  by  the  thcr- 
nonKtcr. 
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4.  General  ca/minj;  In^ucnce  and  D'upesitien  to  Sleep. — NervauiiicM] 
is  alUyed,  just  aTier  taking  wine,  or  food,  or  a  bath,  or  a  drive  by  th« 
sea-    The  disjiosition  to  tWei)  comes  on  usually  afcer  the  application, 
in  rare  cases  during  the  skiing,  especially  when  the  head  or  neck  is 
galvanized. 

5.  Mental  Exhilaralx6». — ^The  effect  of  sea-bathing,  or  the  inhalation 
of  oxygen,  is  to  exhilarate  in  a  way  that  deties  niinule  analysis.  Hie 
effect  of  electrization  m  MJiiilar.  Thii  effect  is  seen  inuie  strikingly 
in  hysteria  and  hypochondriasis. 

6.  Intrtase  of  Appetite  and  ImprovemtM  in  thgeslhn. — In  some 
instances  the  appetite  is  sharpened  by  a  dngic  sitting;  the  permanent 
iniprovctneni  \\  of  course,  a  slower  effect,  and  is  only  observed  after  & 
number  of  applications. 

7.  Improvement  in  Laeat  and  General  NutriiioH.^-To  accomplish 
improvemenl  in  ntiiiitioii  \i  ihe  great  object  of  electrical  treat- 
ment. The  relief  uf  pain  and  of  other  siKrcial  symptoms,  during 
a  sitting,  may  justly  be  regarded  as  results  and  accoaipatiiuicnts  of 
improvement  in  nutrition.  At  a  later  stage  of  »  course  of  treatment,  , 
the  impvuventent  in  nutrition  may  be  seen  and  studied  by  the  senses.  ^ 
Improvement  in  local  nutrition  is  produced  by  local  electrization,  ini* 
provcmcnt  in  general  nutrition  is  produced  by  general  or  central  elec- 
trization. Peripheral  local  eleclrizaiion,  may,  however,  reflejily  pro- 
duce improvement  In  general  nutrition,  particularly  when  prominent 
organs,  as  the  uterus,  the  stomach,  and  Hvcr,  are  treated. 

The  evil  effects  of  elccUization,  by  the  occurrence  of  wliich  we  may 
suspect  that  the  applicntions  are  too  strong  or  too  long,  or  impropcily 
given,  or  that  wrong  methods  are  used,  or  that  the  leinperament  and 
disease  of  the  patient  contra-indicate  electricity,  are,  in  general,  as 
follows : 

I.  Headache  and  Baekaehe. — Sudden  shocks,  or  interruptions  of  the 
current,  may  cause  momentary  headache  that  passes  away  as  quickly 
as  it  came.  Ulicn  the  headache  persists  for  a  coniidvrable  lime,  one 
may  know  that  tlicre  has  been  somewhere  a  taistake  in  the  applica- 
tion.    Backache  follows  as  a  rule  only  general  or  central  treatment. 

I.  frriiainliiy  and  Imsmnia. — Patients  may  feel  nervous,  irritable, 
and  indefinably  dis^recable  after  an  appllcauon,  and  the  sleep  the 
following  night  may  be  less  sound  and  more  disturbed  by  dreams  than 
usual     These  are  evil  effects,  and  are  to  be  guarded  against. 

3.  Central  Malaise. — This  symptom,  which  is  the  reverse  of  Ihe 
cxhilarati  m  spoken  of  among  the  good  effects,  appears  not  unfreqiicntly 
after  an  overdose,   especially  of  general  faradization.     It  sometime^ 
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thouf^  less  frequently,  follows  ceniraJ  gnlvanizaiion,  and  ihvrc  is  no 
funn  of  local  clcctrualion,  ccalial  or  [icrii^cral,  that  Diay  not  in  some 
tciii)>craiut:Dts  and  condtdons  give  rise  10  it. 

4.  Mxeitatim  fir  Pain,  or  Jiurtate  »/  Pain  already  existing. — 
Neuralgia  is  sometimes  incr^iased  on  the  application  of  the  current,  uid 
pariiculart}-  when  the  currents  aie  strong  and  inicrnijitions  vt  made. 
A  liarsh  anil  rough  Caradic  current,  even  when  mild,  nia>  aggiav&te 
pain.  Sometimes  there  ii  no  effect  during  or  iutuicdiatcly  following 
the  seance ;  but  in  the  course  of  a  few  hours,  the  pain  is  excited  01 
aggravated. 

Similarly  the  pains  that  accomiwn)' malignant  tttmors  ma)'  be  excited 
when  electricity  is  applied  during  an  interval,  or  Ihcy  may  be  increased 
if  treated  dttring  the  paroxyMii. 

5.  Over-Excittd  Pulse. — The  pulse  may  indicate  whether  the  appli- 
cation haa  done  good  or  harm,  with  some  considerable  certainty,  pro- 
videii  the  operator  is  sufficiently  familiar  with  the  norma!  pulse  of  the 
patient.  This  familiarity  can  only  come  from  jirevious  acquaintance. 
A  Mranger,  seeing  a  patient  for  the  fii»t  time,  and  treating  him  by 
electricity,  is  quite  likely  to  be  deceived.  The  pulse  may  be  ovcr-cxcilcd 
by  the  mere  coming  in  of  a  new  physician,  or  by  the  thought  or  dread 
of  electricity.  Thus  the  value  of  tlie  pulse  as  a  means  of  dctcmiiBing 
the  degree  of  the  ill  L-tTcclii  of  an  application  is  much  dimini.4]icd.  As  a 
test  of  the  good  effects  of  electricity,  it  is  much  more  worthy  of  trust. 

6.  ChiUinttt  and  otkw  Nervous  Stmaliom. — An  application  which  has 
been  made  injudiciously  may  be  followed  almost  immediatly  by  a  feeling 
of  chilliness,  as  though  the  patient  had  taken  cold.  There  may  be  also 
a  stiffness  of  the  neck,  and  pain  on  turning  the  back,  ai  though  the 
patient  were  rheumatic,  and  heat  aiid  burning  in  the  spine,  and  crawling, 
creeping,  pricking,  stinging,  sensations  in  the  face,  down  the  back,  and 
on  the  limbs  and  oilier  parts  of  the  body. 

These  sensations  arc  not  due  to  a  cold,  as  is  sometimes  supposed, — 
for,  except  through  gross  carelessness,  patients  do  not  take  cold  during 
aji  application  of  eleciriciiy, — but  they  are  merely  nervous  sensations,  of 
an  hysterical  character,  precisely  like  the  symptoms  described  under 
hystcriaand  allied  affecUonii,  and  arc  due  to  over- irritation  of  the  spinal 
cord,  and  perhapi)  also  of  the  sympathetic  They  more  frequently  follow 
faradization  than  galvanitation,  especially  when  a  hard,  rough,  unpleawnl 
current  is  used.  They  appear  only  in  the  exhausted  and  neurasthe- 
nic, and  most  frequently  in  women. 

7-  A  feeling  pf  Soreness t  iHiffnesi,  ami  a  dull  Aehing. — These  Mna^ 
tioDs  are  closely  allied  to  those  described  in  the  preceding  paragraph  :— ' 
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the)- are  the  result  of  over  itriutioti  of  iKe  nerve-cenire ;  the  sorenesi 
that  is  felt  in  ihc  tnii^clca  after  »ct-crc  (aradi^aiion  U  somewhat  like  that 
which  is  experienced  after  violent  exercise  in  lite  gyninasiuai,  on  skatef 
or  on  horseback. 

The  dull,  aching  pain  through  the  whole  body  is  like  the  seasatioa 
that  is  experienced  after  taking  cold.  It  is  a  purely  nervous  scnaattun 
and  ii  cau3i:d  by  over-irritation  of  the  b^jinal  cord  One  patient  whom  we 
treated  for  an  exhausted  and  irritable  condition  of  the  cord,  resulting 
from  cerebrospinal  fever,  perusted  that  every  application  caused  hun 
to  •'  uke  cold." 

8.  Prefuse  Pertpxration. — Gentle  perspiration  is  one  of  the  good  cSccIa 
of  eleclri^alion  ;  it  it  observed  both  after  general  and  local  treatment. 
liul  profuse  perspiration  of  any  part,  as  the  head,  or  one  of  the  limbs, 
or  of  one  side  of  the  body,  or  of  the  whole  body,  occurring  during  a 
tiancc,  or  directly  following  it,  it  a  bad  symptom,  and  indicates  over; 
irrilalion.  In  souc  hyper-jteniitive  conditions  profuse  perspiration 
iiuy  appear  under  a  very  mild  current,  and  at  the  outset  of  the  appli- 
cation. We  have  known  a  paralyzed  arm  in  hemiplrjia  break  out  vriih 
Abundant  perspiration.  In  caics  of  cerebral  and  spinal  irritation  we 
have  known  the  forehead  and  the  hands  to  pers|)Lre  freely  during 
the  application.  Some  constitutions  are  specially  imprcs&ible  in  this 
regard.  We  once  treated  a  case  of  paralysis  of  the  bladder  by  external 
galvanization  ;  the  patient  was  of  the  average  slrciigth  and  health,  but  in 
less  llian  live  minutes  hii  whole  body  w.i5  as  freely  peKpiringai  in  the 
hote«t  Slimmer  day.  Nausea  and  faitilness  also  came  on  and  stopped 
the  application. 

9.  Prolan j^id  Uta^wn  of  the  Nffves  e/ Spteial  Sense. —  In  the  section 
devoted  10  Electro- Physiology,  wc  have  seen  that  the  nerves  of  ^peciil 
sense,  the  auditory,  the  olfactory,  the  oiitillialmic  .ind  the  gustatory  < 
nerves,  all  have  their  special  and  peculiar  reactions  to  electricity. 
These  reactions  arc  normal  and  physiological,  bulin  degree  and  variety 
they  are  greatly  intluenced  by  lern|>eranient.  These  reaciioiK  are,  on 
the  part  of  the  auditory  nerve,  hissing,  rushing,  boiling,  seething  sounds ; 
on  the  part  of  the  ophlhnhnic  nerve  and  retina,  flashes  of  light ;  on  the  put 
of  the  olfactor}- nerve,  under  a  powerful  and  painful  cuncnt,  peculiar 
phosphoric  or  o/onic  odor ;  on  the  part  of  the  gustatory  nerve,  an  add 
or  coppery  taste.  For  the  great  majority  of  temperanientB  in  health  or 
disease,  these  reactions  disappear  with  the  cessation  of  the  application  \ 
but  where  ihcre  is  special  susceptibility  to  the  clectricityt  or  when  very 
severe  or  prolonged  applicationshavcbcettmade,  some  of  these  reactions 
may  continue  for  hoiu^  or  days.     Thus  we    have  known  (latients  to 
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cooiplain  of  the  p«caUar  taste  tn  the  mouth  two  or  three  days  after  an  i 
a|)plication.    The  buzzing  in  the  ezxt  also  dues  not  always  stop  when 

'the  cuircnt  is  opened,  prolonged  flakes  before  the  eyes  aie  soinciinies 
noticed,  though  but  larcly.  PioIoiij;ed  reaction  of  the  olfactory  nerve 
wc  have  never  observed. 

We  call  these  prolonged  reactions  evil  elfecis  because  they  appear 
in  very  susceptible  patients,  or  after  careless  procedures,  and  arc  usu* 
ally  accompanied  by  other  effects  that  are  unmistakably  evil. 

tHstwbaK^es  ef  tht  Nerves  of  Molten  and  Commen  Stnsation. — Und« 
this  head  we  include  hypcrsesthesia,  general  or  local,  that  an  overdose  of 
cicctruaiion  sometimes  produces  in  nervoin  and  hysivricai  patients,  or 
the  opposite  condition  of  anxsthcsia  atid  muscular  spasmfi,  contractiona 
and  rigidity.  These  phenomena  are  not  frequent,  hut  in  rare  instances 
they  liave  been  observed  ;  musciilai  spasin,  where  it  already  exists,  may 
be  aggravated  temporarily  by  electricity. 

Hygiene  of  Paiienis  after  the  AppHealions.  —Patients  who  arc  strong, 
and  are  treated  for  purely  local  troubles,  may  be  entirely  indifferent  in 

ifegard  to  dieir  behavior  after  electrical  applications  ;  they  may  exercise 

■brain  or  muscle,  or  remain  idle,  as  may  be  convenient,  and  the  improve* 
ment  under  the  treatment  will   go  on  ju&t  the  same.     But  delicate 

ipoiients  who  are  treated  for  grave  conditions  of  debility,  and  cspcciaJly 
fetnales,  do  better  to  avoid  exertion  al^r  an  application  :  better  for  them 
to  ut  awhile,  or  rest  on  a  lounge,  and  if  they  are  treated  in  bed  to 
rcinatn  there  ;  and  this,  wc  believe,  is  another  advantage  in  treating  such 

'  cases  just  after  retiring. 

If  any  fancy  they  talce  cold  as  a  result  of  an  application,  it  is  s  pure 
&ncy,  or  it  is  the  ner\-ous  chill  that  sometimes  follows  ovcr>cIcctri)!ation, 
or  it  is  the  result  of  exposure  in  a  cold  room  while  uodrcsung. 

Cnmulativt  a^i^n  of  BUttriciiy. — It  »oine  limes  happens  in  the  treat- 
ment of  a  painful  and  lendei  nerve,  that  a  sudden  shock  is  fell,  after 
the  electrodes  have  been  a  long  time  in  position,  even  when  the  current 
is  very  mild  and  is  scarcely  fell  on  the  surQice. 

A  medical  friend,  who  by  our  suggestion  treated  a  case  of  ulcer  of 
the  stomach  by  the  galvanic  current,  informed  us  that  a  very  mild 
cunent  from  a  few  zinc  carbon  cells,  which  gave  no  burning  sensation 
on  the  surface  whatever,  would,  after  the  electrodes  had  been  kept  in 
poution  a  few  minutes,  one  on  the  epigastric,  and  the  other  on  the 
bock,  canse  all  of  a  sudden  and  without  any  warning  a  painful  shock, 

las  though  a  strong  current  had  been   suddenly  interrupted  in   the 

'tnctallk  part  of  the  circuit.  This  phcnotncnon  occurred  so  oArn  that 
1m  tbandOQcd  the  treatment. 
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Wc  have  occasionally  made  the  same  ob«:rvauon  on  other  parts  of  the 
body.  Thus,  in  a  case  or  sciatica  th^t  we  wcie  treating  by  the  galvanic 
current — one  pole  on  the  course  of  the  nerve  below  the  trochanter, 
and  the  other  on  the  back — only  a  vet)'  slighl  &eniation  was  felt  for 
two  or  three  minutes,  when  all  at  once  the  [laticnt  gave  a  jump  ai 
though  shocked  by  a  ]>on-eifiil  current.  A  number  of  times  during  the 
seance  the  experiment  was  repeated.  Every  paint  was  taken  to  avoid 
error  by  assuring  ourselves  that  the  current  was  actually  running  all  the 
time,  and  that  there  was  no  actual  interruption. 

This  cumulative  action,  if  wc  may  call  it  such — would  seem  to  be 
sowewlidl  analogous  (o  tiie  cumulative  action  of  strychnine  and  some 
other  rcinedicK.  The  rationale  of  it  is  in  the  present  slate  of  our 
knowledge  hard  to  determine.  It  niay  be  that  as  the  skin  becomes 
moic  and  mote  moistened,  ila  conductivity  so  increases  that  a  portion 
of  Ihc  nerve  is  traversed  by  the  current  which  at  first  was  not  touched, 
and  tlittt  this  phyucal  explanation  is,  ^uttideoL  It  may  be  that  the 
nerve,  already  in  an  irritable  condition,  may  have  its  irritability  so 
(greatly  incrcAAed,  thai  it  develops  il  suddenly  under  continued  though 
wild  stiniuUtion.  We  have,  at  yet,  no  evidence  that  such  shocks  are 
specially  hannful,  although  they  are  unpleasant  and  startUng.  They 
can  be  avoided  as  a  rule  by  Uiifling  the  electrodes  every  moment,  so 
as  to  avoid  a  long  irriiation  of  any  one  spot. 

Incriotfd  ToUratioH  of  EUtlriiity. — 'i'he  systent  can  become 
habituated  to  electricity  JuKt  as  it  becomes  habituated  to  alcohol,  or 
opium,  or  any  other  potent  remedy.  After  a  long  course  of  trcai< 
menl,  extending  over  several  months,  nearly  all  patients  bear  very 
much  longer  and  stronger  applications  than  at  first.  This  is  observed 
in  those  whose  sent.itivene»  to  electricity  is  at  first  extreme.  It  is 
not  therefore  necessarily  a  discouraging  fact  if  at  the  outacC  of  a 
course  of  treatmeat  very  gentle  currents  and  very  shoit  sittings  aie 
required. 

ITii  Temperament,  as  well  as  the  Disease,  to  iu  eonsidered  in  using 
Sieftricily. — There  arc  individuals  whom  electricity  always  injures,  the 
only  diifcicncc  in  the  effect  on  them  between  a  wild  and  a  severe 
application  being,  tliat  the  former  injures  less  than  the  latter.  There 
ate  patientti  upon  whom  all  electro-tlierapeutical  skill  and  experience 
arc  wasted;  their  temperaments  arc  not  en  rapport  with  electricity. 

It  niattets  nol  what  may  be  the  special  diaea-sc  or  symptoms  of 
disease  from  which  they  suffer — paralysis,  or  neuralgia,  or  neurasthenia, 
or  hysteria,  or  affections  of  special  organs — the  immediate  and  the  per- 
manent  ciTecis  of  galvani.eation  or  faradization,  general  ur  localised, 
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arc  evil  and  only  eril.  We  have  not  arrived  at  this  opinion  hy  iheomiDg ; 
we  have  been  driven  to  it  by  the  accumulating  and  irresistible  logic 
of  ticts.  The  fiist  query  that  arises,  in  the  mind  of  the  cleciro-thcra- 
pcuttit,  when  a  ca&e  tinder  his  care  res|>on(Ls  bailly,  is,  "  Am  I  rightly 
using  this  remedy;  am  I  malting  the  application  too  long  or  too 
severe,  or  by  iuptO|ier  nielhods  ?  Would  a  change  of  current  be  de- 
sirable?" But  after  we  have  died  all  electrical  applications  ;  aflcr  wc 
bave  gone  from  galvanism  to  faradism,  from  general  to  localised  clcc- 
trixation,  from  long  and  severe  to  short  and  gentle  treatments ;  after  we 
have  rang  ihc  changes  on  all  these,  and  yet  persistently  aggravate 
rather  than  mollify  the  disease,  and  in.strad  of  strength  and  relief,  pro- 
duce wcakncits  and  distress,  and  instead  of  calmness  cause  irntation, — 
then  we  have  only  to  make  as  graceful  a  relreat  as  possible,  and  put 
that  patient  down  as  a  case  thai  was  not  bom  lo  be  treated  by  elec- 
tricity. We  have  no  explaiation  lo  offer  of  the  phcnomcnoii ;  and  the 
popular  belief  or  supposition,  that  the  excess  or  dcAciency  of  animal 
electricity  has  somctl)ing  to  do  with  theiie  malterii,  is  .is  nndemoruttrible 
at  it  is  plausihle ;  he  who  should  attempt  to  prove  or  disprove  it  wouldi 
find  he  had  undertaken  an>-thing  but  an  easy  task.  It  would  seem  to 
come  in  the  list  of  those  strange  hut  familiar  likes  and  dislikes  in  regard 
,,W  certain  articles  of  food  or  drink,  or  of  certain  sights  or  odora.  We 
'  know  of  no  phyuognomical  or  rather  external  apjiearances  by  which 
lo  determine  whether  a  patient  does  or  does  not  belong  to  the  unfor- 
tunate few  who  can  have  no  lot  or  share  in  electrotherapeutics.  The 
strongest  e(|ually  with  the  weakest,  the  plethoric  and  the  enervated, 
arc  found  among  tliese  Gentiles  of  science. 

The  reverse  proposition,  that  there  arc  certain  constitutions  for 
which,  by  whatever  form  of  chronic  disease  they  may  be  afflicted,  elec- 
tricity is  always  indicated,  is  equally  true.  Tliere  are  patients  who 
find  in  electrical  trcalnicnt  almost  a  specific.  Whether  they  suffer  from 
dyspepsia  or  neurasthenia,  from  hysteria  or  diseases  of  spocial  organs, 
rheonaatisni  or  neuralgia,  electrization  always  relieves  them  up  to  a 
certain  point,  ai  least,  if  it  does  not  positively  cure.  7^e  bread  Jael  to 
he  ufidtrsiood  is.  that  it  it  not  sc  ttiwh  the  disease  or  the  symfi<nns,  as 
the  temferamenf  thai  indicates  or  eon/rnindicates  eledritatian. 

While  soinc  chronic  (li«ea*es  arc  more  amenable  to  electricity  than 
others,  among  all  patients  there  are  individuals  to  whom  it  is  a  matter 
of  indifference  what  special  affection  they  may  suffer  from  \  to  long  as 
tiuprovement  in  local  and  general  nutrition  is  indicated,  they  wiil  be 
beoeSied  by  electrical  treatment. 

To  all  tbb  it  should  be  added  that  some  persons  axe  it^\fftreni  tc 
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cleciricity — tliey  can  bear  almost  any  strength  of  eitiier  current  verj 
ffequenlly  and  for  long  ajiplications,  without  experiencing  any  effect 
either  good  or  evil.  Ekclricity  may  be  jiourcd  over  them  in  limitless 
measures  ;  they  may  be  saturated  with  it,  aiid  they  may  come  out  from 
the  applications  not  a  whit  belter  or  worse.  Patient.'t  who  are  quite 
delicate  and  sensitive  exhibit  this  supreme  and  provoking  indifference 
to  cleciricity.  We  are  inclined  to  believe  .ilso  that  patients  vary  in 
/Aeir  tusctpUhiiity  io  cUttricity  at  dijffcrcnt  timts  c/  hfc.  Susceptibility 
to  stimulants  and  narcotics  oftentimes  undergoes  strange  modificatjons 
during  the  lifetime  of  an  individual.  l~hote  who  at  one  time  cannot 
drink  coffee,  sometimes  find  that  a  few  years  so  modiiy  the  temper.!- 
ment  that  they  can  drink  it  with  absolute  freedom,  and  viee  verm. 
Similarly,  also,  alcoholic  liquors  act  in  a  most  capricions  way,  some- 
timec  benefiting,  .it  oiher  liriie&  injuring  even  when  neatly  all  the  other 
conditions  except  age  are  the  same.  Idiosyncrasies  in  regard  to  cer- 
tain atticles  of  food  arc  by  no  iitcans  constinl  through  hfc — they  nay 
ch.ing«  either  way,  and  that  coo  in  the  course  of  a  few  years;  tbey 
may  be  modified  by  febrile  or  other  diseases  that  rcvobitionire  the 
system,  or  by  rer*idence  in  various  climates,  or  by  mere  lapse  of  years. 
Analogy  would  lead  us  to  suppose  that  susceptibility  to  electricity  might 
aJ^i  be  thus  modified,  and  our  observations  seem  to  convince  as  thai 
such  is  the  case. 

Wc  arc  further  inclined  lo  believe  that  susceptibility  to  electricity, 
faroiable  and  unfavorable,  like  all  other  con«tttutional  tendencies,  it 
subject  to  the  laws  of  hereditary  descent,  and  runs  in  families.  W« 
have  ticaied  by  electricity  Ihree  members  of  the  family  of  a  phy&Ician, 
who  arc  afflicted  with  quite  diverse  maladies,  but  all  of  whom  not  only 
improved  under  the  treatment,  but  can  be  electrized  with  great  freedom 
by  either  current ;  and  yet  none  of  Ihem  are  strong,  and  two  of  them 
are  delicate. 

On  the  other  hand,  wc  have  treated  families  where  several  of  the 
mcmhcis  are  so  susceptible  to  the  electric  current  that  the  applicfttJon 
must  be  made  with  great  care  lest  unpleasant  resulls  occur.  Wearefiillv 
convinced  also  thai  the  praporlion  of  those  who  do  not  bear  electricity 
well  is  lar^ger  among  the  higher  than  among  the  lower  classes;  in 
hottpital  and  dispensiry  praciice,  ihe  number  of  patients  who  exhibit 
excessive  susceptibilily  to  the  electric  treatment  is  quite  limited,  whereaa 
in  private  practice,  among  the  intellectual  classes,  one  out  of  five  or 
ten,  take  the  cases  as  they  run,  must  be  treated  with  ver)'  considerable 
caution,  lest  disagreeable  symptoms  arise. 

Jttlatim  efEUitt  *^ujitptivityiaiyognMS. — Between  clectro-suscep. 


GENERAL  SUGGESTIONS. 


355 


tivily  and  prognosis  iheic  would  appear  to  be  no  constint  reUiion.  One 
IKiticDt  may  be  extremely  susceptible  lo  clcctricily,  and  another  capnbltf 
of  bearing  it  in  large  doses,  and  both  ihall  be  benefited.  !f  there  be 
tiny  law  in  tlie  mailer  it  i«  thin,  that  thusc  who  occupy  the  medium 
pound,  who  arc  neither  specially  sensiiive  nor  the  reverse — oiTer  iht 
best  ptognoMS  imder  electrical  treatment.  It  is  equally  sure,  however, 
thai  ihose  who  are  exceedingly  sensitive  may  become  so  tolerant  of 
the  remedy  as  to  derive  great  benefit  from  it.  Fnr  this  reason  we 
should  not  be  disirountged,  even  by  extreme  electro-sensibility  or 
electro-susceptibilily  in  our  patients. 

The  most  provoking  class  are  those  who  cannot  be  influenced  in  any 
way  by  electricity,  but  who  can  even  from  the  very  first  receive  it 
in  enormous  do^s  wilttout  showing  or  feeling  any  good  or  evil  effect, 
and  yet  even  such  cases  may  by  protracted  Ircalmcni  be  benefited. 

Rtgardjor  Ag€. — In  tlic  apportioning  of  iHc  dose  of  electricity  the 
only  general  rule  lo  be  considered  is,  that  the  extremes  of  life — the 
very  young  and  the  very  old — demand  rather  more  caution  than  those 
in  yoiith  and  niickllc  life.  It  is  not  however  ncccssarj-  to  divide  the 
Jdscs  of  electricity  for  infants  and  cliildrcn,  as  we  divide  the  doses  of 
ordinary  medicines ;  children  from  three  years  down  to  three  months 
and  even  younger  nuy  be  treated  by  general  faradiration  and  cenlral 
galvanisation  almost  as  freely  as  adults.  On  theoretical  considerations 
and  in  order  to  be  on  the  safe  side,  we  do  not  usually  treat  very  yoimg 
children  as  long,  or  with  as  strong;  currents  as  adults,  nor  quite  so 
frequently,  biit  we  have  not  often  seem  any  e^jiecially  bad  reiuhs  from 
gnite  prolonged  applications,  provided  mild  currents  are  used.  The 
nilc  is  10  give  (he  average  baby  about  half  as  much  trcatmcni  a.t  the 
average  adult.  Children  cry  when  the  current  hurts  them,  and  this  fo 
the  merciful  physician  o|>eratei  a^  a  check  against  over  dosing  them. 

Very  old  patients  —  between  seventy  and  ninety  —  need  to  be 
treated  with  reasonable,  but  not  extreme  caution.  The  moderately 
j^ed—betreen  fifty  and  seventy — often  bear  electricity  better  thaa 
those  in  the  more  active  period — between  twenty  and  fifty. 

Regard  for  Sex. — As  andcfcm.iles  are  somewhat  more  susceptible  to 
electricily  than  males,  and  rec)uirc  to  be  treated  with  greater  caution  ;  not 
that  there  is  any  difference  o(  susceptibility  of  the  -'■cxej,  but  because  in 
civilization  woman  is  more  delicate  than  man,  and  more  readily  influenced 
for  good  or  evil,  b>-  all  remedies  and  sj-siems  nf  treaimeni.  But 
although  the  law  that  woman  is  more  iniprcs5iblc  than  man  holds  well 
or  the  average,  yet  the  individual  exceptions  arc  very  numerous. 
Snme  women — even  iliose  who  are  exquisitely  delicate — can  bear  enor- 
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Bioiis  (loses  of  electricily,  rhik*  some  men  who  are  ver)-  hardy  can  beai 
noiie  at  all.    Ttic   rule   however,    h  constant   enough   to    make   it' 
advi&ahic  al»'A)'»  to  begin  tiie  ucalincnt  of  delicate  females  with  con> 
si<1<:rab!«  caulion. 

The  higher  susceptibility  of  women  to  eleclricsl  influence,  makes 
(hem  yiclil  more  rapidly  than  men  to  the  ireatnieiit,  wlicn  it  suits  the 
tcnipciatiicnt  and  disease,  and  hence  it  is  that  many  of  the  most  delightful 
Lllu  of  general  faradization  and  central  galvanisation,  Have  been 
obtained  in  neurasthenic,  anemic,  hysterical  women. 

The  menstrual  period  in  women  doe«   not  contraindicaie   electrical 
treatment  at  all.  but  on  considerations  of  delicacy  the  opijrations  of 
sneril  faradization  and  central  galvani/ation  cannot  well  be  performed . 
kt  that  liiiie.     Local  applications  to  the  periphery  can  be  made  without ' 
aid  to  the  menses. 

Regard  for  tkt  Method  «f  AfplUalian  and  Ihe  Skill  ef  th<  EUctrt- 
thtraptutist. — It  is  not  electricity  in  the  abstract,  but  ehflriMtUm, — that 
is,  electricity  applied  to  the  body — that  cures  disease,  Kreryihing,  there- 
fore, depends  on  the  method  of  application.  Patients  frequently  say  that 
they  have  "tried  electricity"  and  it  did  no  good.  We  have  long  sin« 
ceased  to  pay  any  heed  to  such  stMcmenls.  or  to  allow  them  to  influ- 
ence our  prognosis,  unless  it  is  expressly  slated  who  gave  the  electriod 
treatment,  what  methods  were  employed,  and  how  faithfully  the  treat- 
ment was  cairic<L  out.  Some  of  the  best  successes  wc  have  arc  gained 
with  pntiertls  who  have  "tried  electncity"  and  found  it  wanting. 
What  should  we  think  of  a  patient  afflicted  with  a  broken  lug  who 
idiould  say  tliat  he  bad  "tried  surgery,"  and  it  had  failed  to  set  the 
^bone?  Would  we  not  ask,  "  What  i>ur^eon  ?  Was  lie  a  pretender,  or  a 
man  of  science?  And  did  he  have  a  fair  chance?"  It  is  possible,  even 
if  good  treatment  at  the  hands  of  good  men  failed  some  time  ago,  thai 
the  condition»  may  now  be  %o  altered  that  the  same  or  dififercnt  treat- 
ment will  be  successful. 

It  is  not  the  remedy,  it  is  the  manner  of  using  it  that  determines  its 
value.  There  is  as  much  difference  in  electro-therapeutists  as  there  is 
in  general  surgeons,  ophthabnolologi^ts,  or  aurists,  or  gynecologists,  oi 
obstetricians.  In  the  ranks  of  those  who  use  balterics  arc  all  grades 
of  genius,  and  lack  of  genius,  especially  the  latter.  In  electro-thera- 
peutics two  currents  are  used,  and  six  dltTereni  methods  uf  application, 
tnd  these  methods  arc  all  capable  of  Indctinilc  variations,  dependent 
\-aa  the  taste,  skill  or  experience  of  the  electro-therapeutist.  When  one 
mode  of  application  fails,  another  may  succeed;  when  one  elcctio- 
therapeutist  fails  nith  any  mode  of  application,  another  with  ilie  same 
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mode  of  ftpplicxtion  may  succeed  And  yet,  patients  wJtlt  some 
obscure  diseue,  ihdt  requires  the  beu  diagnoiitic  su  well  as  Uicra|>«utic 
jlkiW,  whu  have  had,  perhaps,  half  a  dozen  applications  of  the  magneto, 
electric  or  rotary  tnachines,  at  the  hundi  of  some  stupid  servant-girl, 
declare  that  they  have  "tried  electricity."  As  well  might  a  sailor 
whoee  broken  bone  had  been  bodlj  set  at  sea  by  a  comrade  before  the 
inasi,  declare  that  be  had  "  tried  surgery." 

T^e  Differential  Prognosis  of  Afcidenial  and  Hertditary  Disease, 
under  Electrical  Trcalmtni.  — The  prognosis  of  any  case  under  electrical 
treatment  depends  more  on  the  time  that  the  disease  has  been  existing 
than  on  the  nature  of  Clie  disease  itself.  Very  grave  and  severe  symp- 
toms of  ih'c  most  threatening  character  yield  promptly,  when  they  are 
rteenf,  and,  so  to  speak,  aceidcnlal,  while  mild  and  nameless  symptoms, 
that  appear  lo  be  of  the  most  trilling  character,  wht-n  long  standing,  and 
esi>ecial);  when  they  are  inherited,  may  be  exceedingly  obstinate.  It 
becomes  therefore  of  the  first  importance  to  inquire  how  long  ihe  mor- 
bid ^rmptotns,  or  other  symptoms  allied  to  them,  have  been  existing  in 
the  patient,  before  making  a  prognosis.  This  principle  applies  to  aJl 
diseases  for  which  electricity  is  employed.  It  is  itiutiraled  in  a  most 
interesting  manner  in  hysteria  and  allied  affections.  If  two  cases  pre 
sent  themselves  both  suffering  from  symptoms  of  hysteria  and  neuras- 
thenia, but  in  one  ca(«  the  symptoms  are  a  life-long  heritage,  white  ia 
the  other  tbey  have  arisen  recently,  and,  so  to  5]>cak,  accidentally, 
the  prognosis  in  the  latter  case  is,  other  conditions  taring  tlic  same,  con- 
sequently more  favorable.  Even  if  the  symptoms  in  the  recent  case  be 
ol  a  severer  type,  the  prognosis  may  be  much  better  than  in  the  inlier* 
ited  cue.  Oa  this  account  it  becomes  necessary  to  inquire  with  dili- 
gence, and  repeatedly,  of  the  patients  nnd  of  their  friends,  in  order  to 
see  whether  any  allied  s>-mptomi  have  been  their  portion  through  life, 
and  whether  die  special  disturbances  for  which  they  require  treatment 
are  simply  branches  of  a  great  tree  of  disease  that  has  grown  up  in  then) 
from  the  moment  of  their  inception. 

When,  for  example,  a  patient  appears  with  sciatica,  or  tic-douloiireux, 
it  is  not  enough  to  learn  how  long  that  )iartic:ular  symptom  has  dis- 
tressed him  in  the  present  attack.  The  questions  lo  be  asked  are : 
Has  he  ever  at  any  period  of  his  life  had  this  or  any  other  form  of 
neuralgia  ?  Is  he  of  the  nervous  diathesis?  Have  hit  parents  or  any 
of  his  near  relations  suffered  from  neuralgia,  or  from  any  disease,  or 
symptoms  of  disea&c  that  are  allied  to  it  ?  On  the  answem  given  to  these 
^aeries  will  depend  our  probable  piognosis,  not  only  as  to  the  rapidity 
[relief  under  electrical  treatment,  but  also  as  to  xVi permanency. 
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Inherited  diseases  are  inclined  to  relapse  :  the  symptom  mtif  ^ve 
way,  apiNueiitly,  before  tbe  force  of  trcatiuent,  but  may  reapih:ar  ai 
euily  OS  it  disap|>carcd,  cvca  while  the  treatment  is  continued. 

AfUr-EfftcU  pj  EUdrUat  Trtatment.  —  II  is  a  fact  well  recogniied 
that  tlie  [onic  eflfecta  of  a  trip  to  Eurui>c,  or  to  W\c  moontaitu,  or  of 
a  short  vacation  anywhere,  or  at  any  sc&Mtn,  arc  frequently  but  little 
ap|iredated  while  the  patient  U  travelling  or  recreating ;  but  appear 
days,  week«,  and  montba  su)jsec|ueatly.  A  debilitated  man  may  receive 
no  sircngil)  while  on  tlie  ocean,  or  at  the  hotel,  or  farm-house  in  the 
countr)-,  may,  indeed,  scciu  to  grow  weaker  instead  uf  stronger,  and 
may  become  disheartened  thereby,  but  on  his  return  to  his  duties,  health 
may  gradually,  |>erhap5  imiieiccpiibly,  coine  to  him,  and  he  may  experi- 
cnce  a  renovation  and  a  recuperation  that  can  only  be  explained  as  the 
^fUr  effects  of  his  vacaliun. 

It  if,  perhaps,  not  so  well  recognized  that  tonic  remedies,  and  systems 
of  treatment  of  various  kinds,  may  act  just  In  the  same  way.     Not  only 
ihc  evil  but  ihe  good  effects  of  medicines  may  be  cumiilalive.     We  may 
see  this  principle  illitstratcd  in  the  administration  of  quinine,  strychaiac^' 
arsenic,  phosphorut:,  and  iron. 

Electricity  obeys  die  sajue  law,  and  in  certain  con Mitii lions  arxl  cer- 
tain states  of  the  system,  especially  those  of  debility,  il  docs  little  or 
DOtJuag  tlut  Ihe  patient  can  sec  or  fe<:l  during  ilie  treatment  iiself, — 
but  prepares  the  way  for  a  perfect  and  permanent  recovery.  We  have 
seen  this  principle  illustrated  in  a  large  variety  of  cases  of  chronic  dis- 
ease.  The  practical  lesson  that  vc  arc  to  derive  from  this  is  to  en- 
courage patients  who  do  not  feci  fully  satislied  mth  the  progress  that 
they  make  while  under  treatment,  to  watch  cloiely,  if  possible,  their 
career  long  after  treatment  is  abandoned, 

EUttrisaiion  in  its  Rf lotions  to  ethir  Forms  of  Treatmeni. — ^ThcqueSi^ 
tiOD,  so  of^en  asked,  whether  electrical  treatment  will  interfere  with 
internal  medication,  or  with  gymiuuilics,  the  Russian,  Tarkish  or  other 
batKs,  and  so  forth,  is  very  easily  answered.  It  hariiuniies  with  all  other 
Ionic  rcnieclics,  and  methods  of  treatment  that  arc  employed  for  the 
common  purpose  of  relieving  pain,  or  budding  up  broken-down  consti- 
tutions. 

Except  in  cases  where  we  wish  to  experiment  and  learn  the  l^icrapeit- 
tical  value  of  cleclriuily  by  itself  alone,  uncomplicated  with  other 
healing  factors,  it  is  a  positive  advantage  oftentimes  to  employ,  at  the 
jame  time  witit  electricity,  external  or  internal  medication  of  varioui 
rfunds.  So  far  as  wc  now  know  there  is  no  medicine  that  is  incoiD- 
patiblc  with  electridl;.     There  is  no  evidence  that  any  remedy  has  any 
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:ific  iccnrorciiig  effect  upon  electxicity,  sucb,  for  example.  Ascertain 
sttmiUants  have  on  hydrate  of  chtoraL  Some  of  rhe  best  iherapeutical 
results  are  obtained  from  a  combination  o(  electrical  with  other 
tre&tmcDt. 

On  tk4  Ust  «f  EUfU-ieity  hy  iJtt  Laity. — Even  at  this  advance<l  stage 
of  eleciro-lherapt'uticit,  it  seems  to  be  ncccisary  to  cnnsianUy  warn  the 
pcofe&uoD  against  iodiBcriminalely  intnistinjj  the  ilclails  of  electrical 
applications  to  the  ntiisea,  friends  of  patients,  and  the  patients  them- 
selrcv  Having  ju$t  icscued  this  department  from  the  hands  of  the 
laity,  and  given  it  a  position  among  men  of  science,  it  seems  strange 
that  those  phytiiciana  who  are  familial  with  the  subject  should  even  now 
use  their  influence  to  return  it  to  the  people  at  whose  hands  it  for- 
merly suffered  so  tuuch  ;  to  restore  it  to  the  captivity  of  prejudice  and 
ignorance. 

The  temptation  on  the  part  of  the  people  to  use  electricity  them- 
selves, and  on  the  i^art  of  the  profc^ioii  to  allow  them  to  do  so,  is  vcr>' 
strong.  The  majority  of  physicians  know  little  more  of  elcctrolhcra- 
IwuticR  than  their  patientj.  Some  have  a  theoretical,  but  not  a  practical 
acquaintance  with  it.  Then  there  are  those  who  are  well  practised  in 
the  art,  but  aie  too  closely  occui>tcd  to  employ  it.  They  have  no  ap- 
paratus, or  if  they  have  any  it  is  very  likely  out  of  order.  PcrhajH  no 
specialist  is  accesuble,  or  the  patient  is,  or  is  supposed  to  be,  too  poor 
to  employ  one.  The  physician,  forgetting  that  it  is  not  electricity,  but 
clectrieation  that  cures  disease,  forgetting  that  there  arc  two  kinds  of 
eldClricity  in  common  use,  and  m  different  methods  of  application, 
every  one  of  which  is  capable  of  various  modiAcattons,  forgetting  that 
there  are  certain  temperaments  that  will  not  bear  electricity,  howevei 
applied,  and  that  there  are  others  who  must  he  treated  at  tirst  with 
great  skill  and  caution,  and  on  whom  the  currents  and  methods  em- 
ployed must  be  studiously  varied  during  a  course  of  treatment,  in 
short,  forgetting  that  clectro-lhcrapeiitirs,  considered  as  a  science  or  an 
art,  is  wondcifuUy  complex  and  exacting,  orders  the  patient  tu  "  ^ti  a 
baiter  J  an  J  try  deefrieity" 

Thb  prescription  is  usually  carried  out  in  the  following  manner  :  An 
old  inagncto-electric  machine  (rotary)  is  trumped  up  from  some  neigh- 
twt's  garret,  v'bcre,  after  having  failed  to  cure  any  member  of  the  fainily, 
it  has  been  rusting  for  years.  If  the  patient  be  wealthy,  perhaps  a  new 
faradic  machine  is  ordered,  that  gives  a  harsh,  rough  current,  and  when 
applied,  drives  the  patient  to  desiwir.  The  friends  of  the  patient  arc 
bored  with  the  request  of  the  patient  to  apply  electricity,  and  only  hall 
do  their  duty ;  consequently  the  patient  tries  to  make  the  applicalioD 
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to  hiinseir,  and,  of  neceiuity,  makes  awkwird  work.  Pr«tty  soon  the 
metals  become  corroded,  and  the  current  ceases  to  llow,aiid  ibe  ballery 
is  soon  couMgned  to  ihc  cloiict  or  garret,  where  it  witt  do  no  hai^n, 
and  pxobably  &s  much  good  as  in  Ihv  luiuds  of  the  paticnC 

This  picture  is  not  drawn  from  fancy ;  it  is  a  picture  of  genuine  and 
Irequent  cx|iericnce. 

Abira'uUiaitt  used  in  ElectrC'Tkerapeutiti. — It  is  a  decided  con. 
vcnience  and  saves  much  lime  in  recording  cases,  in  giving  private 
instruclion,  in  public  lecturing,  and  in  conversation,  to  describe  el#c- 
tricaJ  aiiplicaltonR  by  abbreviations.  About  a  year  since  we  d«\'ised 
the  following  abbreviations,  which  haTC  been  used  with  satisfaction  in 
giving  priva.te  in&tniction  and  in  conversation  with  our  as&i»tant3  and 
others  who  are  familiar  with  it,  and  in  records  of  cases  from  day  to  day. 
We  do  not  adopt  it  in  tbc  present  treatise,  for  the  reaswn  that  it  is  imH 
yet  widely  known,  and  might  pcri)lcx  and  bewilder  die  reader  : 

L.  F.     Localised  faradization. 

L.  G.  "        galvanijEation. 

O.  F.     General  faradization. 

C.  G.     Central  galvanization. 

G.  B.     Galvanization  of  the  brain. 

G.  C  S.  "  "       sympatlietic. 

G.  S.  "  "       spine. 

E.     Electrolysis. 

G.  C     GalTano-cauteiy. 
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Much  nf  ihe  confusion  that  exists  concerning  the  difTerential  tndicx 
tions  for  the  use  of  the  galvanic  and  faradic  currents  arises  from  an  im- 
perfect or  erroneous  or  exaggerated  conception  of  the  distinction  in 
their  physical  and  physioIogicaJ  effect*.  The  general  belief  or  snppoii- 
lion  i*,  that  there  is  between  ihcni  a  radical  and  iraportanl  difference 
in  kin  J,  as  though  the^  were  two  different  agents  or  forces. 

We  can  most  intelligently  compare  the  therapeutical  cifccts  of  the  two 
curreniB,  if  we  litst  compare  iheir  physical  characteristics  and  their  phy- 
siological effects. 

By  referring  lo  the  section  on  electro-physics,  it  will  be  seen  chat  both 
currents — (xradic  and  galvanic — arc  capable  of  producing  chemical  de- 
composition, of  deflecting  the  needle  of  the  galvAnometer,  of  producing 
sparks,  and  of  being  changed  into  heat.  Generally  speaking,  these 
effects  are  produced  more  |>owcrfully  by  the  galvanic  current;  but  in 
Gramme's  machines  we  shall  see  that  tm^neto-clcctricity  is  capable  of 
producing  great  heat  and  of  electroplating  on  an  enormous  scale. 

Both  currents  are  obedient  to  the  law  of  Ohm,  with  this  qualification, 
that  the  faradic  cuncnt  must  he  rcgardc<)  as  having  passed  through  a 
great  resistance. 

Faradic  and  galvanic  electricity  are  therefore  the  same  force — elec- 
trici^,  only  each  variety  is  nioditietl  by  the  nature  of  the  substance 
through  which  it  circulates,  us  well  ixs  the  manner  uf  its  production. 

Light  is  light,  whether  its  waves  arc  shorter  or  longer,  and  in  ^ipitc  of 
interference  and  polarization,  and  whatever  may  be  the  color  that  it  ex- 
cites in  the  retina  ;  sound  is  sound,  whether  its  tindulalions  move  slowly 
or  rapidly.  So  electricity  is  electricity,  however  generated  or  however 
modified  by  tlie  medium  through  which  it  moves ;  and  all  forms  of  it| 
inagnetisin,  as  well  a&  franklinism,  galvanism,  and  the  many  .-arivties  of 
bmfisna.  are  merely  different  expressions  of  the  one  great  force — elec 
tridty. 
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In  (heir  physiohgUal  effects  the  Vvny  currents  ai^roacli  each  oth«t 
♦■vcn  more  closuly.  I;  is  mic  that  the  phenoniena  of  clcctrotonos  have 
only  been  demonstrated  under  tiie  galvanic  current ;  but  it  is  not  proved 
that  similar  phenomena,  to  a  less  degree,  taxy  not  be  caused  by  the  faradtc 
current,  and  evety-day  experience  in  electro- ihcrapcutics  shows  that  with 
the  faradic  current,  as  with  the  galvanic,  the  |)0)ii[ive  pole  is  the  more 
calming,  and  the  negative  the  more  irritating.  Butti  currents  act  on  the 
sicin  so  as  to  modify  the  circulation,  the  galvanic  having  a  greater  chemi- 
cal efleci  and  causing  a  feeling  of  burning,  while  the  faradic  causes  a  feel- 
ing of  stinging  and  pricking.  Both  currents  applied  to  the  brain  and 
&pina]  cord  excite  contractions  of  peripheral  muscles.  Applied  to  the 
sympathetic  both  currents,  according  to  the  degree  of  irritation,  cauic 
contraction  or  dilatation  of  the  cerebral  vessels ;  the  faradic  producit^ 
the  sanie  effect  as  the  galvanic,  only  mote  slowly.  Applied  lo  the  pneti- 
tnogastric,  whether  cut  oi  injured,  both  currents  produce  about  the  same 
effects  on  the  heart.  Even  in  their  action  on  the  nerves  of  special  sense 
the  cuirents  approach  each  other  far  more  closely  than  has  been 
supposed. 

ill  temperaments  of  a  high  order  of  susceptibility  tlie  faradic  current 
may  so  excite  the  retina  as  to  cause  flashes  before  the  eyes,  and  may 
produce  a  metallic  taste  in  the  mouth,  anil  even  the  auditory  nerve  re- 
sponds to  the  faiadic  cu.'rent,  ihuugh  less  distinctly  than  to  the  gal- 
vanic current,  and  widiout  the  peculiar  differential  action  of  the 
poles. 

Applied  to  iDolOT  and  sensory  nerve  branches,  both  currents  and  both 
poles  cause  scusarions  of  prickmg,  tingling  and  numbness,  and  contrac* 
tiuns  of  the  muscles  which  the  nerve  supplies.  Applied  to  voluntary 
muscles  both  currents  cause  conlr^^ctions,  the  faradic  more  readily  than 
the  galvanic ;  applied  to  involuntary  muscles  both  currents  cause  itlow 
contraction  at  both  poles  and  in  the  intermediate  region.  The  electro- 
lytic action  of  the  faradic  current  on  the  blood  or  on  the  tissues  of  the 
body  is  but  feeble  as  compared  with  that  of  the  galvanic  current;  but 
yet  it  exists,  andlromthe  inner,  or  primary  coil,  is  easy  of  demonstration  ; 
and  yet  it  must  be  confessed  that  in  ihcir  chemical  acrion  the  currents 
diverge  more  widely  than  in  any  other  physiological  effect. 

Over  nutrition  bodi  cuircntssnd  both  poles  have  a  powerful  influence, 
the  faradic  acting  more  prominently  through  the  muscular,  the  galvanic 
through  the  nervous  system. 

From  the  accumulating  results  of  experiments  and  experience  io 
electro-diagRosis  and  therapeutics,  we  think  that  there  ii  strong  reaeoa 
for  regarding  the  essential  disdnction  in  the  eHects  of  these  currents  on 
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the  bodjr  as  mainly  if  decree, — practically  amounting,  it  is  true,  to  a 
ditfcrcrvce  in  kind, — and  that  this  is  the  scientific  basis  for  their  differen- 
tuU  employment. 

In  the  form  of  localited  clcctHzadon  both  can  produce  muscutar 
contractions  in  p«ral)-£cd  muscles,  and  relieve  local  neuralgias;  hot1t 
cauK  absorption  of  abnomul  secretions ;  and  both  can  directly  affect 
the  brain,  spinal  cord,  sympathetic,  and  all  the  inlemal  organs,  pro 
ducuig,  in  dilTerent  degrees,  the  various  therapeutic  results  that  directly 
and  indirectly  fiovr  from  elccnical  excication  of  these  parts.  In  the 
fofiu  of  general  electrization  both  curreois,  besides  produdng  most  of 
the  other  results  of  localized  electrization,  act  as  powerfully  stimulating 
tonics,  ami  thus  fonn  ntosi  efticicnt  aids  in  the  relief  and  cure  of  nerv- 
ous exhaustion,  nervous  d>'spepsii,  constitutional  neuralgia,  and  of  a 
wide  range  of  nervous  diseases  associated  with  or  dependent  on  gen«ra) 
debility. 

In  clcctro-snrgerjr  both  currents  avail  to  discuss  tumors,  heal  ulcers, 
and  hasten  absorption,  although  for  these  purposes  the  galvanic  is 
incomparably  the  more  effective. 

And  yet  the  difference  in  degree  between  the  effects  of  the  two  cur- 
rents  is  so  marked  and  so  clearly  demonstrable,  as  to  be  practically 
equivalent  in  certain  instances  to  a  dificrcncc  in  kind,  and  to  give  very 
important  and  remarkable  advantages  to  one  current  or  the  other,  ac- 
cording to  (he  indications  required. 

The  advantages  of  the  galvanic  over  the  faradic  are : — 

t.  A  greater  pavifer  of  ffvercaming  resistance.  It  therefore  affects  the 
brain,  spinal  cord,  and  sympathetic  more  powerfiilly  than  the  faradic, 
since  tiie  anitoniical  position  of  these  parts  is  such  thn.1  considerable 
resistaDCc  must  be  overcome  in  order  to  directly  affect  them.  For  the 
sune  reason  it  is  usually  to  be  )n«fcrrcd  when  it  is  desired  to  alfcct  the 
middle  and  internal  ear,  the  retina,  and  the  muscles  of  the  eye. 

2.  A  fewer  0f  froduting  mttsatlar  eontractions  in  eases  where  the 
farndic  /ails.  This  peculiarity  of  the  galvanic  aiirent  has  now  been 
observed  so  frequently,  and  in  such  striking  instances,  that  it  has  be- 
come an  accepted  fact  of  electro-therapeutical  science.  Illustrative 
example*  vill  be  given  in  the  section  on  paralysis.  After  a  certaia 
amount  of  treatment  by  the  galvanic  current  the  paralyzed  ntusclcs 
CrequenLly  resume  their  susceptibility  to  the  faradic. 

3,  A  far  more  potent  eUetrotonie,  eleefrolytie,  and  thermie  aetion. 
The  chemical  power  of  the  galvanic  current  is  moat  markedly  seen 
when  used  for  the  purposes  of  galvano-cautery  or  electrolysis.  The 
sui>crior  clBcacy  of  the    galvanic    current  to   the  faradic,  so  o^eu 
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observed  in  the  treatment  of  neunlgU,  of  atrophied  muscles,  rheumib 
tism,  is  probably  clue  to  its  greater  "catalytic"  action.  It  probably 
induces  more  rapid  and  more  imiurtant  molecular  and  other  changes  in 
the  tissues.  This  superiority  of  the  galvanic  current  is  supposed  to  be 
due  to  its  more  cenlmueus  tfuraf'ton  ;  it  movM  constantly  in  one  direc* 
tion,  and  thus  produces  more  powerful  eleciiol/tic  etfects  than  the  £i> 
radic  current  with  its  rapid  interruptions  can  possibly  produce. 

The  advantages  of  the  taradic  over  the  galvanic  current  arc  these  i— 

1.  By  virtue  6f  Us  frtquent  interruptiens  it  mart  easily  fr^ucei 
muteular  ronfraetiims  when  passed  wer  Iht  musfles  or  the  nerzts  thai 
tuppiy  them.  In  order  to  produce  full  mnscuW  contractions  with  a  gal- 
vanic current  of  moderate  strength  it  is  nccessar)'  to  interrupt  the  ciw 
rent,  and,  unless  it  is  quite  powerful,  to  locative  at  least  one  of  the 
electrodes  over  the  motor  nerve  by  which  the  muscle  is  supplied — that 
b,  over  the  so-called  "  motor  jKiints."  On  the  contTar>-,  the  faradic 
current  is  in  a  condition  of  r»pid  interruption  and  produce*  contractions 
when  indifferently  passed  over  the  surface  of  the  muscle,  as  well  as  when 
localized  on  the  m.iin  motor  nerve  thai  supplies  ii^ 

This  advantage  of  the  faradic  cuneni  is  best  apjireciated  in  general 
faradisation,  the  poivcrful  tonic  effects  of  which,  as  will  be  seen,  are 
partly  and  quite  laigely  due  to  the  iiassive  exercise  and  consequent 
oxidation  and  other  im[)ortant  changes  of  tissue  that  result  from  the 
several  thousand  muscular  contractions  that  take  place  during  an  ordi* 
nary  sitting.  In  localized  electritaiion  this  advantage  is  twt  so  clearly 
and  strongly  marked,  since,  in  this  method,  by  a  proper  knowledge  of 
eleciTO-thcrapcutical  anatomy  and  sufficient  care,  it  is  possible  to  direct 
one  of  the  electrodes  on  the  "  motor  points  ;  "  and  yet  even  here  the 
faradic  current  is  much  more  convenient,  because  its  employment  re- 
quires no  airat^gemenl  for  interruption,  and  less  minuteness  of  attention 
to  the  slmation  of  the  motor  nerves.  The  exceptional  casci^  of  paraly- 
sis, where  the  intisclcs  have  lost  their  susceptibility  to  th^:  faradic  cur- 
rent, do  not  interfere  with  the  general  rule. 

2.  //  proHuits  greater  meehanieai  tffei-fs.  These  mechanical  effects 
of  the  faradic  current  are  due  to  its  rapid  inlcmipilons,  which  cause 
contractions  not  only  of  the  muscles,  but  also  of  the  contractile  fibic- 
cells,  thus  stimulating  the  circulation,  and  with  it  the  processes  of 
waste  and  repair.  In  this  respect  its  action  is  similar  to  th.-it  of  rub- 
bing, pounding,  movements  and  vibrations.  These  mechanical  effects 
are  especially  indicated  in  the  treatment  of  diseases  of  the  abdominal 
viscera,  which  are  supplied  with  contractile  fibre-cells ;  amestheeia,  and 
^oeral  muscular  debility. 
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It  is  test  Hktly  to  preduit  unpleasaiU  or  harmful  effects,  when 
incauihtisly  ased,  than  th<  gahmnic. 

To  confinn  this  siatenient  we  rest  mainly  on  the  evident  resultE 
of  clinical  observation.  Wc  may  indeed  refer  to  a  number  of  cases  of 
severe  constimiwDal  ueuralgia  and  excessive  nervous  exiiaustion  where 
Ibc  faxadic  current  invariably  relieved,  and  where  the  galvanic  current 
as  invariably  aggravated,  the  sjinptoms.  For  this  reason  it  is  better  to 
begin  Ibc  practice  oC  electro- iherapciitics  with  the  faradic  current,  and 
for  those  fomilias  vho  desire  a  scientific  plaj-lhing,  the  fanidic  machine 
is  safer  than  ibe  galvanic  apparatus. 

rin  all  applications  to  the  head,  nerk,  and  spine  especially,  applica- 
tions of  the  galvanic  cuircnt  can  rarely  be  protracted  without  injury, 
while  in  many  cases  the  spine  and  neck  may  be  fuiadiscd  through  very 
prolonged  sittings,  with  positive  benefit  to  the  patient.  To  the  head, 
also,  a  faradic  current  of  a  proper  qualit}'  may  be  applied  much  longer 
than  a  galvanic  current,  before  unpleasant  dizziness  or  headache  is 
excited.  The  belief,  pretty  gcncially  entertained  in  Europe,  that  the 
Euadic  current  cannot  be  applied  to  the  head  without  injury,  is  to  be 
accounted  for  by  the  fxct  that  must  of  the  electric  machines  there  em- 
ployed are  scparatc-coil  machines,  and  do  not  furnish  a  current  of  siilH- 
cient  smoothness  for  faradicalion  of  ihe^  head.  Most  of  those  who  at- 
tempt this  method  of  treatment  use  too  small  electrodes,  and  thus  give 
the  current  grcaterdensity  than  the  brain  can  bear.  Galv'anir.ationof  the 
eye  or  ear,  or  of  the  cervical  sympathetic,  must  always  be  shorter  than  fara- 
dization of  the  same  parts.  These  considerations,  however,  need  not  inter- 
fere w]th  the  use  of  the  galvanic  current  to  these  partsi,  in  all  ca^es  where 
it  ofTers  a  positive  advantage  over  the  faradic     There  is  no  real  danger 

»in  using  cither  current  on  any  patient,  provided  it  be  u»cd  properly. 
A  consideration  of  some  practical  importance  with  general  practi- 
tioners \t,  that  the  faradic  apparatus  ts  more  convenient,  more  portable, 
than  even  the  compactcst  galvanic  ajjparatus  that  has  yei  been  devised. 
It  ts  impossible,  however,  for  any  piactitionct  to  realize  anything  like 
the  full  benelit  of  electrization  without  apparatus  for  the  galvanic  as 
vretl  as  the  faradic  current. 

^The  general  differential  indications  for  the  use  of  the  two  cunenis 
ly  be  thus  sunmicd  up.    The  galvanic  should  be  used^ 
I.    To  tut   with   SPECIAt.  ELECTROTOMIC  AND  ILECTROI.^TIC  POWER  OTI 
Vi^  brain,  sfinal  corii,  sympathttit,  or  any  part  of  the  eentral  or  periph- 
^-4Tei  nervous  tyttrm. 

H     a.   To  product  coniraetions  in  paralyt<d  muuUi  ihaiftul  to  retpona 
i»  thefaradie. 
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3.  A  eUrtrosurgfrj,  to  produce  ehctrdysis  er  cautethatiom. 
The  faradic  should  be  used — 

1.  To  act  MILDLY  on  the  brain,  tpiaat  tord^  tymfathttif,  or  any  fart 
tjlht  central  or  peripheral  nervMU  system. 

2.  To  excite  muscular  contractions  wkerei'cr  tie  muscfts  are  nof  sf 
mucA  diseased  as  to  be  unable  to  respond  to  U. 

3.  To  produce  strong  mechanical  effects. 

Both  are  essential  in  electro-diagnosis — the  far»dic  especiaUy  Tor  the 
musctes.  and  the  galvanic  especially  for  the  nervous  s>-stcm  ;  aj»d  both 
arc  adapted  for  general  as  well  as  localized  electrization,  although  ia 
general  eieclrization  the  faradtc  current  is  chiefly  used.  It  logically 
follows  frnni  what  has  been  said  that  very  many — perhaps  the  majority 
—of  diseases  are  best  ticai«d  not  by  one  currcni  excliiwvely,  but  by 
both  cuiTcnts,  cither  in  allcrnation  or  Euoccssiort.  Special  indi 
will  he  given  under  the  special  diseases. 

The  tu'o  ntrrrats  compared  to  bromide  of  polcsssiutn  and  hydrate 
ehioral. 

W'e  arc  accustomed  to  compare  in  a  rough  way  the  differential  action 
of  the  currents  with  the  differential  action  of  bromide  of  potassium  and 
hydrate  of  chloral,  the  faradic  citrent  being  tlie  bromide  of  potassium, 
and  the  galvanic  the  hydrate  of  chloral. 

Bromide  of  potassium  is  a  safer  remedy  than  hydrate  of  chloral, 
but  there  are  very  many  cikc*  where  it  is  powerless,  and  the  hydrate  of 
chloral  acts  as  a  specific ;  so  the  faradic  cunent  is  safer  than  ihe  gal- 
ruiic.  and  therefore  better  adapted  for  general  use,  and,  for  those  who 
use  but  one  current,  fulfils  a  larger  requirement  ;  and  yet  there  are 
many  cases  where  it  lails  and  the  more  powerful  galvanic  is  demanded. 
Except  for  the  cattes  where  the  galvanic  current  is  clearly  indicated,  it 
is  well  to  begin  with  the  faradic  current,  ju-it  as  we  use  bromide  of 
potassium  before  resorting  to  hydrate  of  chloraL 

A  combination  of  bromide  of  potassium  and  hydrate  of  chloral  it 
frequently  more  effective  in  producing  sleep  and  relieving  pain  than 
either  remedy  when  used  alone  :  similarly  the  combined  or  alternate 
use  of  tlic  faradtc  or  galvanic  currents  will  sometimes  accomplish  much 
more  than  either  current  used  excluRivcly. 
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In  order  to  secure  the  advantages  of  both  ctirrents,  attd  at  the  same 
time  to  avoid  the  trouble  and  Jnconvenieace  of  employing  them  in  euc- 
ccsaioa,  or  alternately,  as  is  so  frctiucntly  necessary,  we  liave  devised  a 


I 


GALVANO-FARADIZATION.  26/ 

iMJBM  of  using  tbem  simullamously.  To  this  ractbod  wvhave  given  a 
name  which  sufficiently  expresses  its  c^-iSJiCteT—galvaito-farodisaiion. 
It  may  be  cither  general  or  localised. 

TKe  method  of  general  galvan«  faradization  requires  a  doable 
electrode,  with  one  put  for  the  galv^anic  and  itie  other  for  the  faradic 
cniTcnL  The  copper  plate  may  be  connected  at  one  part  with  the 
pole  of  the  fafadic,  and  at  another  vrith  that  of  the  galvanic  apparatus ; 
Ihas  the  circuit  is  completed  for  both  currents. 

In  localized  galvano-faradiiadon  it  is  oecessaiy  to  have  in  use  two 
double  electrodes;  for  this  pur|)08e  ihc  double  cxcitors  of  Duchenne 
answer  rcry  well.  By  a  proper  construction  and  adjustment  of  the 
el«ctrDde<i  it  is  possible  to  locahze  the  two  currents  very  near  to  each 
other.  Whether  any  special  tberapeatical  advantage  arises  (rom  the 
simultaneous  use  of  the  two  currents,  wc  arc  unable  to  state. 

We  allow  the  above  description  of  galvauo-faradizatioti  to  stand  jiul 
as  it  appeared  in  the  first  edition. 

Since  we  have  used  central  galvaniiation — a  method  to  be  subse- 
guen'Jy  dcscribctl — wc  have  dispensed  almost  eociiely  with  gencial 
galraiio-firadizatioa. 


CHAPTER  V. 


THE   PRINCTP1.BS  OP   ELECTRO  DIAGNOSIS  (BLBCntO-PATHOI/Mlv). 

In  this  chapter  wc  shall  speak  only  of  the  primiphs  on  which 
dectricity  is  used  as  s  meant  of  dingtiosis  in  medicine.  The  derails 
and  special  applications  of  these  principles  will  appear  under  the  vari- 
ous diseases. 

A  bistorjr  of  the  use  of  electricity  as  a  means  of  diagnosis  would  very 
nicely  be  the  history  of  electro-therapeutics  itself.  As  soon  as  men 
began  to  use  the  voltaic  pile  in  the  treatment  of  paralysis  and  kindred 
diseases,  about  the  middle  of  the  last  ccntary,  just  so  soon,  probably, 
they  began  to  test  the  power  of  the  electric  current  to  diagnosticate 
disease.  We  logically  infer  that  electriution  was  used  as  a  means  of 
diagnosis  much  earlier  than  the  published  treatises  on  the  subject  would 
(how,  from  the  fact  that  it  has  been  so  used— in  a  blind  and  empirical 
way,  it  is  true — in  this  country,  for  thirty  or  forty  years.  Mankind, 
always  and  everywhere,  are  superstitious,  credulous,  ready  to  receive 
whatever  appronr.hc?  ihtrm  with  an  air  of  mystery,  much  more  so  in  die 
last  century  than  in  the  present ;  and  it  is  certainly  not  un&tr  to  sup- 
pose that  the  earlier  experimenters  in  this  department  consulted,  to  a 
greater  or  less  extent,  the  diagnostic  or  prophetic  power  of  the  subtle 
agent— electricity,  llieir  experiments,  wc  may  supijose,  were  unscien- 
tific and  unsatisfactory.  They  were  probably  neither  based  on  any 
well-defined  principles,  nor  conducted  by  any  intelligible  sy.stera.  Ac- 
cordingly, ihey  secured  very  few  tangible,  or  at  least  communicable,  re- 
sults, and  if  scientific  men  had  not  espoused  the  cause  of  electro- thera- 
peutics, the  phrase  electricity  as  a  mea-ns  of  diagnosis,  would  never  have 
been  known.  Nearly  all  that  has  been  accomplished  in  a  scientific 
way,  in  this  department,  is  conn>arativcly  recent ;  ihougU  Marshall  Hall 
earnestly  called  the  professional  attention  to  the  fact  that  Electricily 
might  assist  tis  in  differentially  diagnosticating  paralysis  as  far  back  as 
1839,*  Since  that  lime  the  subject  has  been  studied  by  neaily  all  the 
prora'oenC  workers  in  ihc  department  of  electro-therapeutics. 
•  Mcdieo-Chlrursinl  TrannetioM,  1839. 
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•r  to  be  expert  in  clcctro-diagnoais,  it  U  necessary  to  be 
sly  familiar  with  Ihe  normal  reaction  of  the  different  parts  anti 
organs  of  the  body  to  faradic  and  galvanic  electricity.  The  founda- 
tion principles,  on  whidi  Btectrtcily  can  be  nia4e  a.  means  of  diagnosis 
of  diiease,  are  simply  these  four: — 

J^'irti,  TAt  fail  thai  aU  tkt  far  Is  an  J  organs  ef  the  body  art  msri  or 
lets  sensitiveto  the  electric  CHrrtnt,  andtftat  this sensitivtnesi  is  medififd 
by  disease.  This  electro- sensibility  may  be  cither  increased  or  liiiniii- 
iihed. 

If  an  electric  current  be  p»s«ed  through  a  boil,  or  irritable  ulcer,  or 
the  skin,  like  any  other  irritajit,  it  excites  more  pain  than  when  it  is 
applied  over  the  healthy  6kin  ;  and  this  pain  which  it  causes  usually 
b«ar«  quite  a  direct  proportion  to  the  nature  and  condition  of  the 
morbid  process.  This  is  so  familiar  and  so  a)>parenc  an  example  of  in- 
crease of  eleciro-HTii Sibil ity,  that  to  state  it  is  to  demonstrate  it.  The 
electric  currents,  during  die  various  procesacsof  electrization,  penetrate 
beneath  the  skin,  and,  as  it  has  been  experiiDemally  and  practically 
demonstrated,  traverse,  to  a  greater  or  less  extent,  Ihc  principal  vital 
organs.  It  is  evident,  thercfoic,  that  those  organs  which  arc  ahnor- 
raally  sensitive,  tbiutigh  disease  of  any  kind,  must  feel  the  current  much 
more  appreciably  than  when  in  a  condition  of  health. 

But  the  mechanical  effects  of  the  electric  currents  work  both  ways, 
and  organs  which  arc  indurated  or  changed  into  an  anxsthcttc  condi- 
tion by  disease  arc  Ici^  sensitive  than  is  normal  to  the  electric  current, 
just  as  they  are  less  sensitive  to  any  other  mechanical  cause  acting  upon 
them. 

Accordingly,  we  find  that  when  even  powerful  electric  currents  are 
passed  through  an  indurated  joint,  or  an  atrophied  liver,  or  any  part  the 
sensory  nerves  of  which  are  paraly2€d,  they  nuy  produce  little  sensa- 
tion. 

Before  making  examinations  to  determine  the  sensitiveness  of  the 
different  parts  of  the  surface  of  the  body,  it  is  necessary  to  know  their 
relative  normal  sensitiveness,  as  indicated  and  described  in  the  chapter 
on   Eleclro.Thcrapcutical  Anaiomy. 

No  absolute  Standard  ef  Eleetro-sensibiHty. — We  have  no  absolute 
or  mathematical  standard  of  electro-sensibility  by  which  to  compare 
the  deviations  that  appear  in  disease.  We  can  only  compare  the 
oensirivcncss  of  parts  with  the  average  sensitiveness  of  the  same  parts 
in  health.  When  half  the  body  is  diseased,  as  in  hemiplegia,  it  may 
readily  be  compared  with  tlie  electro-sensibility  of  the  healthy  side. 
In  all  these  examinaiions  into  sensibility  wc  are  dependent  00  lh« 
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Etatonents  of  the  padent,  ud  the  results  will  be  infloenced  by  Us  m 
teUigcoci:  and  honesty. 

It  need  hudly  be  said  that  the  diagnosis  obuined  by  obMrring  ihit 
increaMd  or  dimiaished  sen&itiveness,  of  any  pan  or  orsan,  must,  of  ne- 
ces»ty,  be  a  very  general  one.  It  simply  iofuniis  us  of,  arid  directs  oui 
attcniion  to,  the  TacI  that  such  a  pari  or  organ  is  in  some  way  dixascd. 
Th«  £p«cial  nature  of  tbis  disease  inun  be  determined  by  the  ordinify 
means  of  dtfieienrial  diagnosis  at  our  cominind. 

This  scnMiivenets  to  the  electric  current  is  particularly  m-wkcd  over 
the  prominent  nerve-tracts,  and  in  those  rcgiona  endowed  with  great 
tactile  lensibility.  If  even  a  mild  current  be  applied  at  those  points  on 
the  upper  or  lower  limbs  where  the  piominent  nerves  arc  superficial,  a 
feeling  of  tingling  or  numbness  is  felt  through  the  branches  of  the 
affected  nerve  ;  and  IT  the  current  is  very  much  increased  in  strength, 
ft  decidedly  anaesthetic  effect  is  experienced.  In  paralyiis  of  sensa- 
tion, or  aiuesihesift,  this  feeling  of  tingling,  ihriU,  and  numbness  is 
very  much  diminished  under  the  influence  oS  the  electric  current,  or  is 
entirely  abscnL  U  is  on  this  principle  that  ckctridty  becomes  a  tDost 
valuable  means  of  diagnosis  in  the  v-irious  stages  of  anxsthesia.  .\ 
condition  of  anaistheua  or  analge&ia  (loss  of  scrse  of  pain)  can  readily 
be  detected  by  the  brass  ball  employed  in  general  faiadiiation,  or  by 
the  roetalhc  brush,  or  by  any  other  rorm  of  electrode.  To  detect 
analgesia  the  electrode  should  be  moistened  so  that  the  current  nuy 
penetrate  the  epiderini*, 

Cieneral  faradization  is  found  to  be  of  practical  utility  in  aiding  us  to 
determine  tlte  locality  of  certain  diseases,  if  not  their  precise  oature. 
In  dyspepsia,  electiizalion  often  revealj  great  sensitiveness  in  the 
epigastric  region,  and  on  the  left  side  over  the  spleen.  In  severe 
dyspepsia,  accompanied  by  emaciation,  a  cunc&t  is  somciinies  pain- 
fully transmitted  from  the  middle  of  the  back  to  the  nctgbbothood  of 
tlie  epigastrium.  A  peculiar  sinking  sensation  is  soniclimcs  felt  at  the 
pit  of  the  stomach  when  a  strong  current  is  applied  over  the  seventh 
cervical  vertebra,  or  over  the  brachial  plexus.  All  these  symptoms, 
taken  together,  undoubtedly  suggest  an  aggravated  case  of  dyspepsia, 
and  usually  of  the  nervous  variety.  Congealed  or  irritable  states  of  the 
liver  are  revealed  by  an  abnormal  and  peculiar  sensitiveness  when  the 
current  is  applied  over  the  right  hypochondriac  region.  Care  must  U 
taJien,  however,  nfit  t9  eenjound  the  normal  stnsUivenets  e/  the  superfisial 
nerves  over  the  ribs,  with  an  abnormal  eondition  of  l)u  liver.  There 
are  certain  diseases  of  this  organ  in  which  it  is  less  sensitive  than  usual 
to  electriaation,  ari  sometimes  it  appears  to  be  decidedly  anssthctic. 
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■  A  bdf  padcDl  of  ouis  who  had  suffered  for  years  froni  bepauc  disor> 
ber  was  very  sensitive  to  the  ciu^icni  excepting  over  the  fight  hypcchon- 
biioc  region,  where  the  could  bear  the  whole  power  of  the  apparatui 
'without  any  discomfort,  except  tliat  whidi  was  necessarily  caused  by 
the  natural  tenderness  of  the  skin.    The  precise  condition  of  the  livet 
at  that  lime  we  were  not  able  to  ascertain.    The  evidence,  however, 
.vras  Eofiicient  to  coofinn  our  previous  suspicions  in  regard  to  the  exis- 
■nce  of  some  afiTeciion  of  that  organ.     It  may  be  said  in  general, 
those  diseases  which  cause  the  liver  to  be   sensitive  to  external 
essHre,  also  cause  it  to  be  sensitive    lo  electrization.     The  some 
geiwial  principle  will  apply  to  the  stomach,  the  spleen,  the  intestines, 
and  the  ovaries.     Our  experience  in  the  eleclricaJ  treatment  of  diseases 
of  the  lungs  has  not  been  large,  but  it  has  been  sufScicnE  to  make  it 
^uite  probable  that  certain  sensitive  conditions  of  tuberculous  deposit 
'^uay  be  suggested  by  abnomul  sensitiveness  to  the  faradic  current  over 
die  ai>es  of  the  chest 

Elect ro-diagno&is  of  the  sensory  nerves  rc<i«irc3  us  to  examme  the 
condition  not  only  of  the  various  poitious  of  the  skin,  but  also  of  the 
Berve-branches,  and  the  plexuses. 

li  in  cutmcoiis  anicsihesia  we  find  nomul  s?niiitivenessoii  the  uenre- 
branchcs,  we  judge  that  the  disease  is  confined  to  the  nerve  rainifica> 
tioDS  only. 

If  in  complete  atuesthesift  of  an  extremity  the  nerre  plexus  exhibits  a 
normal  reaction,  we  also  judge  that  the  disease  is  not  central  but  peri- 
pheral, including  the  ner\-e>bnuichcs. 

/W-  iAf  purpete  ej  tttt'mg  ih<  condition  c/  ttnsation  the  faradic  cur- 
r€»i  is  usually  t»  he  prejfrrtd,  for  the  reason  that  its  mechanical  effects 
we  greater  than  those  of  the  galvanic 

The  elcctro-sensibiliiy  may  be  normal  or  nearly  so  when  ordinary 
sensibility  is  much  diminished.  In  soiDe  cases  of  posterior  spinal  scle- 
rons,  for  example,  a  moderate  electric  current  may  he  fully  perceptible 

i while  a  pin  may  be  thrust  into  the  llesh  without  causing  any  {nin. 
The  Head, — In  health  the  head  b  very  sensitive  both  to  galvani/a* 
ItoQ  and  faradization,  in  all  parts  except  the  posterior.  This  electro* 
■encitiveness  of  the  frontal  and  parietal  regions  of  the  head  is  due  10 
the  superficial  nerves,  and  not  to  the  brain  itself.  In  pathological  cases 
ihis  sensitiveness  may  be  either  increased  or  diminished. 

Spint. — In  health  the  s|Mne  is  but  Hltle  sensitive  to  the  current.  In 
pathologica]  cases  it  may  exhibit  a  sensitiveness  to  the  electric  current 
that  is  not  revealed  by  pressure  or  by  any  other  method  of  irritation. 
llus  cpoditioi  is  found  in  neuralgia,  spinal  irriutionj  hysteria,  etc     It 
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is  interesting,  also,  to  know  that  clcctiic  cxaminatioa  sometimes  indi' 
cites  abnormities  in  the  sensitiveness  or  certain  parts  of  the  bodj"  chu 
exhibit  no  funclional  derangement.* 

Symfaihctit  and  Pneumogattric, — The  ganglia  of  the  cervical  synipi- 
thclic  and  the  pneumogistric  may  be  examined  electrically  by  the  tDDS 
border  of  the  slerao-clciilo-mastoid  muscle.  Somclimcs  there  is  ibnor- 
iiul  sensitiveness  all  along  the  border  of  the  stenio.cleido-tna»[otil 
Riuacle  in  ibe  track  of  the  pncumogastric.  This  sensitiveness  is  found 
in  a  large  number  of  pathological  conditions,  locomotor  ataxia,  muscular 
aaophy,  various  cerebral  affections,  etc  We  have  observed  it  aUo  in 
spinal  initation,  and  during  paroxysms  of  sick  headache.  This  abooc- 
iiial  sensitiveness  may  be  fre()Mcntly  dcwonslratcd  by  mechanical  pm- 
Siire.  We  are  disposed  to  regard  this  sensitiveness  as  due  to  the  pntunvo- 
gastric  more  than  to  the  sympathetic. 

EUitro-mmeuiar  Stniibility, — Electro-muscular  sensibiL'^tocladesa 
feeling  of  pain  and  a  feeling  of  contraction.  The  latter  may  exist  witl)> 
out  the  former. 

Success  in  investigating  electro-mtisculaT  sensibility  dei>cnds  on  the 
condition  and  intelligence  of  the  patient. 

In  conditions  of  cutaneous  hypcrsestbcsis  it  is  exceedingly  diflkult, 
even  for  the  most  intelligent  patient,  to  distinguish  between  the  sensi- 
tiveness of  the  skin  and  that  of  the  muscle. 

In  paralysis  eleccro-tnuscular  ieusibility  is  (reqtieDtly  dimimshed, 
together  with  the  electro-muscular  contractility ;  they  often  rise  and 
fall  together.  In  hysteria,  electro-muscular  Rensibiliiy  to  pain  is  some- 
times greatly  increased.  For  remarks  on  the  physiological  nature  of 
electro-muscular  sensibility,  see  Electro-Physiolog)-,  p.  14S. 

Secondly,  Tht  faft  that  tht  eUctro-mutcular  eentrattiliiy  and  irrit&- 
biiily  are  mtrt  or  less  modifitji  by  disrasr. 

Irritability  strictly  refers  to  the  quivering  which  muscles  exhibit 
onder  mild  currents  ;  cffniraetilily  to  the  power  of  actually  cootractiDg 
under  whatever  strength  of  current  may  be  necessary.  The  two  tcrias 
are  very  freqaeiitly  used  interchangeably. 

Tlmt  muscular  contractions  can  be  produced  by  the  electric  currents, 
has  been  known  since  the  period  of  the  earliest  investigations  in  the 
department  of  cicclrophysiology. 

The  first  systematic  attempts  to  make  this  a  basts  for  establishing 

differential  diagno^s  were  made  by  Dr.  Marshall  Hall,  and  subsequently 

by  Dr.  Todd.     The  conclusions  of  these  distinguished  ei:pcrimcntcrj 

are  quite  familiar,  and  as  they  were  iin  satisfactory  and  partly  enoneooli 

"  Bct)«dikt  opi.  dt.,  p.  6ol 
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It  b  not  nccessaiy  to  present  them  in  detaiL  More  recent  invcstiga* 
tions  have  established  thai  the  behavior  of  the  deep  ^atcd  muscles,  in 
regard  (o  their  contractility,  is  a  much  more  complicated  question  than 
wag  fomicily  su|]posed.  The  contractile  power  of  a  muscle  is  made  up 
of  mo  factors,  vii.:  the  excitability  of  the  intra-muscutir  nerve-fibres, 
and  the  functional  capacity  or  irriiabilitj'  of  the  raii&culai  substance 
itself.  When,  tlicrcforc,  the  contractile  power  of  a  muscle  differs  iti 
any  respect  from  the  normal,  this  variation  may  be  due  to  an  abnormil 
condition  of  either  one  or  both  of  these  factors.  Still  riinhcr,  it  is 
ataicd  that  when  the  excitability  of  the  intia-intiscular  iierve-fibret  and 
the  irritability  of  the  muscular  substance  arc  increased,  yet  if  the 
former  has  suffered  more  than  the  lattLT,  the  conlraciile  power  may  b«* 
diminished,  and  vt^e  vtrsA. 

In  comfmring  fualthy  with  diseasrd  sides  in  faralyiisi  it  is  necessary 
tif  utt  not  fitly  the  same  strength  of  currtnt,  but  also  tht  same  relative 
p9Sitio»  and  pressure  of  the  eUetrodes. 

The  gcncial  principle*  that  have  tlnis  far  been  established,  in  regard 
to  the  lelatioit  of  elect ro-muacuUr  contractihty  to  disease,  arc  as  fol- 
lows : — 

ist  In  paralysis  of  motion,  the  electro-muscular  contractility  is 
aoinelinies  normal,  occasionally  increased,  and  very  frequently  dimin- 
islied. 

Jitereate  of  elcctro-nniscular  contraclilit>',  or  at  least  of  irritability,  may 
be  observed  in  di*ei**s  of  the  brain,  attended  with  irritative  lesions,  in 
cerLiin  spasmodic  and  hysterical  affections,  and  occasionally  in  loco- 
motor ataxia.  Diminution  of  electro  muscular  conlTaciility  is  usually 
observed  in  grave  lesions  of  the  anterior  columns  of  the  spinal  cord, 
and  motor  tract  of  the  brain,  in  rheumatic  paralysis,  lead-palsy,  in  well- 
narked  progressive  muscular  atrophy,  and  in  paralysis  (rom  injury  of  a 
nerve  to  some  part  of  its  course. 

ad.  In  certain  central  diseases,  the  electro-muscular  contractihty  is 
at  first  normal  or  diminished,  and  afterwards  increases  with  the  proj^rcsfi 
of  the  disease,  until  it  becomes  greater  than  normal. 

Tlic  lenj^th  of  time  that  'm  necessary  to  illusltate  these  variations  de- 
pends on  the  nature  of  the  disease.  In  chronic  indammalions  of  the 
spinal  cord,  in  effusions  in  the  brain,  causing  hemiplej^ia,  these  varia- 
tions may  run  through  many  wcclts  and  months.  In  cases  of  hemiple- 
gia also,  these  different  conditions  of  the  electro -muscular  contractility 
may  nm  in  a  circle ;  being  sometimes  normal,  sometimes  increased, 
and  sometimes  diminished  (Beuedikt).     All  these  changes  correspond, 

of  cour»e,  to  certain  changes  in  the  pathological  condition  of  the 
iS 
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diseased  brain.    Jutt  what  this  correspondence  i^  in  eMh  ca«e,  caoDot, 
in  the  present  Btate  of  electro-pathological  science,  b«  well  deiermined 

jd.  Tlie  fact  ihat  certain  foriiis  o(  |»ritly»i)(  behave  very  difierentlf 
under  the  faradic  and  the  galvanic  current.  Muscles  over  which  a 
faradic  cuneiit  can  have  no  influence,  nay  contract  easily  tinder  a 
niilder  galvanic  current  than  in  ncccsa^ry  to  produce  contractions  ol  the 
sanie  musdes  in  health.  Sonieiiiues,  as  the  paralyxed  muscles  recover, 
they  regain  their  power  of  contracting  unilcr  the  faradic  current,  at  the 
some  time  proportionately  losing  their  contractility  under  (he  galvanic 
correnL  Tills  law  U  most  readily  demonstrated  in  peripheral  facial 
paralysis. 

This  fact,  that  in  certaiir  ]>eripheral  paralys^es  gahanomasaflar  com- 
traclitity  may  remain  after  farads-muscular  tontractilHy  it  wholly  hti, 
was  Urst  pointed  out  by  Baterlaclier  in  i8s<).  His  observations  have 
since  been  confirmed  by  Schulz,  Meyer,*  Althaus,  Hammond,  Radclifie, 
Zienis8en,f  Legros  and  Oniinus,^  ourselves,!  '"'^  other  observers.  (See 
section  on  peripheral  paralysis.) 

Soiue  of  the  more  siiediic  principles  on  whicli  electrtctty  ts  used  as 
a  means  of  diagnosis  in  medicine  may  be  thus  stated.    Although  con- 
tractions occur  only  on  closing  or  opcnii-ig  the  ciiTren,  yet  we  distin- 
guish four  Itinds  designated  by  the  following  abbreviations  :  ist,  C.  C. 
,  C. ;  2d,  A.  O.  C. ;  id.  .\.  C.  C. :  4[Ii,  C-  O.  C, 

The  first  is  the  caihadai  ehsure  cantractiaa,  and  occurs  when  the 
cathode,  or  negative  pole,  is  applied  to  the  nerve  or  muscle,  and  the 
current  closed. 

The  second,  anodal  opening  eentrattion,  occurs  when  the  anode  or 
positive  pole  is  ajipHcd  to  the  nerve  or  muscle  and  the  circuit  opened. 

The  third,  anodal  ehiure  cantractien,  occurs  when  the  anode  is  ap- 
plied and  the  cunent  closed. 

The  fourth,  ratfmlal  opening  eonfraetion,  occurs  whea  the  cathode 
is  applic<l  and  the  current  opened. 

The  readiness  with  which  these  vartons  contractions  arc  induced 
relatively  to  each  other,  depends  altogether  upon  the  strength  of  the 
current  and  the  condition  of  the  nerves,  whether  diseased  or  healthy. 
If  on  the  healthy  nerve  or  muscle  the  negative  pole  is  pressed,  and  a 
current  of  sufficient  strength  employed,  it  will  be  found  that  on  closing 
the  circuit  a  contraction  takes  place.  In  oidcr,  however,  to  induce  a 
contraction  of  the  same  vigor  on  opening  the  circuit,  it  is  necessary 
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that  ihc  strength  of  the  current  be  increased.  Each  one  cao  readily 
cooftnn  ihia  stAieioent  for  bini»clf,  and  by  cxpcrinicniing  tlioToughly  it 
mU  be  found  that  contraction  in  the  heathy  muscli;  occurs  in  the  order 
just  given. 

In  diseiscd  conditions,  however,  this  formuU  is  subject  to  great  va- 
riations. The  rcadincsi  wiili  which  n  muscle  contracts  to  electrical 
inlluenccs  nuy  be  increased.  This  occurs  in  certain  cases  oT  hemi- 
plegia Bscociaced  with  an  irritative  lesion;  and  in  the  early  stages  of 
facial  paralysis,  due  to  llie  action  of  cold  associated  with  a  rheumatic 
diathesis.  In  these  cases  the  inira-muscular  nerves  arc  attacked  from 
the  beginning,  while  there  is  but  htilc  if  any  alteration  of  the  muscular 
6bres.  The  firadic  current  caus>cs  contractions  Ihrough  the  intra-muscu- 
lor  nerves  ;  Ihereibre,  in  cases  such  as  the  above,  its  power  to  produce 
muscular  contractility  is  lost.  Tho  galv.anic  current,  acting  mote  cs^ie- 
cially  on  the  muacular  fibrea,  retains  its  jMiwcr,  and,  as  cxixriencc  shows, 
a  milder  current  will  cause  con[r.ictions  than  is  found  necessary  for  the 
healthy  inuscle.  As  the  patient  improves,  it  takes  an  increased  tensioa 
of  galvanism  to  cause  the  same  effects,  unlit,  finally,  farado-niuscular 
contractility  beco«iics  inanifvst.  Again,  the  rea<liitc3S  of  contraction 
may  be  dccrci&cd  and  tinalty  abolished,  as  in  the  late  stages  of  bulbar 
paralysis ;  occononally  in  puralysis  following  acute  diseases,  in  myeli- 
tis, and  in  progressive  muscular  atrophy. 

The  above  axe  termed  ^uanfi/a/ive  reactions,  consisting,  as  has  been 
stated,  in  a  simple  irtcreasc  or  diminution  in  the  quickness  of  re- 
sponse  to  X  current  of  given  strength.  Qualitative,  which  includes  aa 
well  quantitative  changes — in  other  words  tenned  tiie  naetion  ef  dggtn- 
tratton — consist  in  an  alteration  In  the  order  of  occurrence  of  the 
contractions.  These  changes  are  observed  in  any  form  of  traumatic 
paralysis  where  the  continuity  of  the  nerve  has  been  completely  inter- 
rupted, in  rheumatic  paralysis  associated  with  compression  al  some 
point  of  the  nerve,  in  lead  palsy,  irtany  forms  of  infantile  iwralysi*,  in 
spinal  parjJysis  where  the  gray  matter  is  much  involved,  in  progressive 
moscolar  atrophy,  in  som«  ca«rs  of  neuritis,  bulbar  paralysis,  in  caK» 
of  pressure  on  the  nerve  by  tumors  or  cicatrices,  etc,  and  in  some 
paralyses  the  result  of  acute  diseases. 

The  normal  formula  becomes,  in  the  above  cases  of  paralysis,  sub- 
ject to  the  following  changes ;  The  negative  i>ole  al  its  closure  (C.  C. 
C.)  becomes  as  weak  or  even  weaker  than  the  positive  (A.  C.  C),  and 
the  positive  pole  at  its  o|*ening(A.  O.  C.)  bccoruca  weaker  than  llie  neg- 
ative at  its  opening  (C.  O.  C).  .At  the  same  lime  the  contractions  be- 
come weaker  and  less  rapid  than  in  health.    V\'hen  the  circuit  is  closed 
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the  contractions  arc  also  liable  to  become  tetanic,  wlule  rapid  intamp 
tions  of  ihe  galvanic  current  utterly  fail  to  call  forth  any  response. 

yelUiifitai  ConlrattiHiy  may  exist  when  Eltttro-coniractiiity  u  di- 
minished.— The  volitional  power  may  remain  wlicn  the  electric  coQlracti- 
IHy  is  diminUhed.  If  a  muscle  exhibits  dittiinution  of  contractility  urtdcr 
electric  irritation,  but  rcicts  iionnally  to  the  will,  the  conclusion  isthAt 
the  muscle  is  not  injured,  but  that  the  abnonnity  is  caused  by  change  in 
the  irriiability  of  tlic  intra-muscular  fibres.  This  is  observed  in  certain 
stages  of  traumatic  and  lead  paralysis.  We  arrive  at  the  same  condn- 
Kioa  in  those  caseti  where  the  niu«cle«  refufie  to  contract  under  direct, 
bat  respond  normally  to  indirect,  electrization. 

Muscles  or  the  eye  are  an  exception  to  this  rule,  siiKe,  from  their 
anitomical  position,  ibcy  cannot  be  tuadc  to  contract  by  direct,  but 
only  by  indirect,  reflex  action  from  the  fifth  pair. 

Cases  where  reaction  is  lost  both  to  tbe  will  and  electricity  indicate 
actual  injury  of  the  muscle. 

Furthermore,  it  should  be  considered  Chat  the  electro-muscular  con- 
tractility and  sensibility  of  diseased  muscles  may  be  and  are  greatly 
mollified  by  the  IrenliDenl,  both  pcmmncnily  or  temporarily.  Moditi- 
cation  may  take  place  even  during  the  stance. 

Thirdiy.  Thai  the  siwcial  physiological  reaeit^nt  of  the  ftnirai 
and  peripheral  nerveui  systems  to  the  gahwtic  eurrent  art  tssmhaUj 
thanked  when  tht  nerve  ts  in  a  pathological  condition. 

This  is  true  of  the  spinal  cord,  the  umlor  and  sensory  nerves,  spinal 
cord  and  nerves  of  special  sense,  and  of  Ibe  tympAthetic-  According 
to  Reneditct,  if  the  negative  pole  ia  placed,  for  example,  on  the  pem- 
neal  nerve,  and  the  positive  on  the  patella,  with  an  intcrmpted  current, 
a  weaker  irritation  ap|)ears  than  when  the  po^iitivc  pule  is  placed  on 
the  cervical  or  lumbar  vcrtcbric.  The  mote  the  central  pai1i  arc  in- 
cluded in  the  circuit  the  greater  the  irriiatiun.  In  pathological  con- 
ditions this  reaction  is  changed. 

Opening  eenlraetions  arc  regarded  by  Bcnedikt  as  characteristic 
evidences  of  certain  forms  of  locomotor  ataxy.  They  arc  observed 
also  in  neuritis  and  in  chorea  minor.  They  indicate  a  molecular  dis- 
turbance. They  accompany  both  increased  and  diminished  irritability, 
u,^ually  the  latter.* 

Nerves  of  Special  Sense. — Thechangesof  the  rciction  of  the  nerves  of 
special  sense  to  electric  irritation  may  be  hothgr/an/itaiire  and  fualitatitv. 

"  Ttiew  waw«  of  BeodiUt.  coBcaninu  tlw  tigiuficaoice  of  "  opening  coniracliaiu," 
h»Te  been  KTcrclj  niiaKJ  by  Urcantr  ("  Unieraiicliangcii,"  Stc,  Ud.  ii,,  1S69,  jw 
its,  a  jcq-j. 
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Auditory  Nerve. — It  has  been  shown  that  ihc  reaction  of  the  auditory 
ncrvc  to  galvanic  irritation — titc  stiong  subjective  sensations  of  sound 
— is  maieriallf  changed  by  disease ;  and  by  this  we  judge  of  the 
condition  of  the  ii«rve.     (Sm  Dii«as«s  of  the  Ear.) 

Opti£  Nerve. — The  reaction  of  the  oplic  nerve  under  the  influ- 
ence of  tlie  galvanic  current,  is  attended  with  l)a»hc9  of  light  The 
qualitative  changes  in  reactions  of  the  optic  wenn  to  electrical  irrita- 
tion are  numerous.  In  certain  [lathological  cases,  as  we  have  ohserved, 
fla&he:s  of  light  may  be  produced  by  the  faradic  current.  In  other 
(latbological  cases,  as  severe  3troi>hy  of  the  retina,  the  flashes  of  ligiit 
do  not  appear  during  galvanizaiion,  or  only  n-hen  a  very  strong  current 
in  used.  We  have  observed  very  marked  differences  in  the  reaction  of 
the  optic  nerve  in  the  tn'o  eyes  when  one  was  di)>ca!icd  and  the  olhcr 
healthy.  FUshes  of  light  from  galvaniution  of  the  lower  part  of  the 
spine  arc  iiKlicative  of  abnormal  iiiicability  or  organic  dii^ease  of  the 
spinal  curd.  They  are  observed  in  locomotor  ataxia  and  spinal 
irritation. 

O/fdetory  and  Gustaicry  Nerves. — The  peculiar  siiicll  that  is  ex- 
perienced on  galvanization  of  the  olfactory  nerve  may  be  either  in- 
creased or  diminished  by  disease.     It  is  absent  in  paralysis  of  the  olfar 
tor)'  nerve. 

The  peculiar  metallic  taste  that  follows  gatvaoization  of  the  tongiie, 
or  that  is  experienced  by  rcdex  action  when  the  galvanic  current  is  ap- 
plied on  the  neck  and  upper  part  of  the  spine,  U  subject  to  various 
modiftcadons  by  disease.  In  irritable  conditions  of  the  cord  wc  have 
observed  that  this  metallic  taste  will  appear  when  the  application  is 
luade  in  the  lower  ^lart  of  the  spine.  In  twu  striking  instaDccs  it  was 
experienced  from  Eradication  of  the  tilie^piaal  region. 

Fourth.  The  /ait  that  in  certain  central  li'iseasess  and  in  conditions 
of  great  irritahiiity,  as  hysteria,  the  reflex  tjffeet  of  the  (urrent  it  so 
exalted  as  to  excite  reaetiont  that  in  a  normal  eonditicn  ef  the  body  never 
appear.  Thus,  in  a  lady  of  middle  life,  who  for  several  years  had  suf. 
fercd  from  all  the  symptoms  of  declared  chronic  myelitis,  we  were  first 
stnick  by  the  fact  that  even  a  very  mild  current  over  the  upper  portion 
3f  the  bact  was  sensitively  felt  down  the  right  leg.  This  symptom  we 
have  never  known  10  occur  in  a  perfectly  healthy  condition  of  the 
spinal  cord  Afterwards  wc  found  that  a  very  ^ort  as  well  as  very 
mild  application  of  the  current  to  one  leg  caused  a  disagreeable  feeling 
of  pain  and  heaviness  not  only  in  this  leg,  but  also  in  the  other,  for 
several  days  following  the  application.  In  another  case  of  general 
'•jkalysis  dependent  on  hptcria,  a  very  feeble  current  localised  in  one 
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tumd,  or  in  one  foot,  would  be  ajiprcciably,  and  ofimrimes  painfully, 
felt  through  all  the  four  cxUcmitics.  Thv  patient  <]ccUred  that  tkt 
Kn«ation  was  like  that  of  "waves  rolling  through  the  body." 

A  stiU  more  mulurd  iIlu$traiion  of  ibis  diiignoslic  power  of  elccDriza- 
tion  was  the  following  : 

la  the  case  of  a  ladjr  whose  lower  limbs  had  been  somewhat  ym- 
lyzed  for  two  years,  who  presented  no  marked  symptoms  of  severe 
organic  disease  of  the  cord,  we  were  inclined  to  suspect  that  ht  r  para- 
ptegia  might  be  due  to  nervous  exhaustiuii,  until  this  abnormal  rcdex 
sensitiveness  lo  the  electric  current  seemed  to  establish  the  existence 
of  myelitis,  or  at  least  meningitis.  We  first  ob*erved  that  a  feeble  cur- 
rent in  the  neck  was  felt  down  the  spine,  and  subsci^uently  the  patient 
complained  that  a  strong  current  down  ihc  lower  extremities  trans- 
Diitted  pain  to  the  back.  The  occurreace  of  this  abnonnal  sj-tnptoui 
forced  us  to  the  unwilling  concliisiion  that  we  were  dealing  with  a  case 
of  organic  disease  of  the  spine.  The  subsequent  history  of  the  case 
has  conlirmcd  this  diagnous.  It  has  been  shown  by  Bcncdikt,*  that, 
ID  certain  morbid  conditions,  electrization  of  one  extremity  produces 
contractions  in  the  other.  This  phenomenon  has  been  observed  in 
progressive  muscular  atrophy,  and  in  certain  rcllcx  neuroses.  In  a  case 
of  rheumatic  gout  that  we  treated  the  apjiticaiion  of  the  galvanic  coi- 
rent  to  the  left  knee  caused  a  sharp  pain  in  the  corresponding  part  of 
the  light  knee. 

Thi^  fact  enables  us  not  only  to  make  a  diagnosis  of  central  cliscasc, 
but  in  certain  cases  even  to  su!ipca  rhc  scat  of  the  alTection. 

^V'e  are  confident  that  in  all  cases  of  crossed  reflex  contractiooi 
— ^jiMt  as  in  the  cases  of  crossed  reflex  sensation  above  cited — there  is 
always  some  central  disease.  This  symptom  when  it  occurs  may  per* 
haps  then  be  regarded  as  so  far  forth  diagnostic- 
Crossed  reflex  sensations  and  crossed  reflex  contractions  may  be 
manifested  simultaneously  in  a  patient  affected  with  orgnnic  disease  of 
the  spiral  cord.  This  singular  coincidence  was  observed  in  ihc  case 
above  recorded  of  the  lady  who  complained  of  waves  of  sensation  all 
over  the  body  when  the  current  was  applied  to  any  one  of  the  four  ex- 
tieniitieSi.  These  [jeculiar  sensations  were  sometimes  accompanied  by 
feeble  and  spasmodic  muscular  contractions. 

General  slukiiig  and  tremor  of  a  limb,  or  of  the  whole  body,  after 

electrisation,  is  also  diagnostic  of  central  disease.     Wc  have  observed  it 

in  one  case  of  softening  of  the  brain,  and  in  a  number  of  cases  of  bemi* 

plegia.     This  general  or  partial  tremor  docs  not  appear  unless  a  ooi^ 

*  Die  Elckuothcnpic.  pt.  63. 
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flidenble  strength  of  current  h^  been  einptojredi  or  the  applica.tion  hn.* 
been  much  prolongeil. 

DipUgie  Cottiratthns. — Reroak,*  of  Berlin,  was  the  first  to  note  lln 
isci,  ihiit  contractions  of  the  muscles  of  one  ur  both  of  tlic  up[jer  cxtrcnii 
tics  may  sometimes  be  produced  by  placing  the  positive  pole  in  the 
auricukMnaxillary  fossa,  just  posterior  to  the  ascending  ramus  of  the  lowei 
jaw,  and  the  negative  by  the  side  of  the  sixth  cervical  vertebra.  TIi< 
theory  of  RcmaJc,  that  these  contractions,  to  which  he  gave  ihe  nanic  of 
"dipUgk"  were  caused  by  irritation  of  the  superior  ^anglin  of  the  sym 
pajhetic,  was  ap|)arently  conftnned  by  Fieber.f  by  experiments  on  ani 
nials  in  whom  the  sympathetic  was  exposed,  and  subjected  to  the  action 
of  the  current. 

Suong  currents — from  twenty  lo  forty  elements — are  usually,  though 
not  always,  necessary  to  produce  these  conractions.  The  contractions 
may  be  of  various  degrees,  from  mild  drawing,  with  scarcely  perceptible 
oscillations,  to  violent  movements  resembling  ctiorea.  Thi-y  may  appeal 
ta  the  inlerossei  or  ia  the  muscles  of  the  arm  or  forcann  of  one  or  both 
sides.  They  may  also  appear  in  other  positions  of  the  electrode  than 
the  one  described.  From  one  to  five  minutes  are  usually  necessary  to 
cxtitc  them,  and  they  may  continue  for  a  few  moments  after  the  appli- 
caiion  has  ceased. 

That  these  so-called  diplegic  contnctions  are  a  reality  and  not  a  de- 
lusion, as  some  have  declared,  wc  have  demonstrated  in  a  number  of 
cues,  and  especially  in  progressive  muscular  atropliy.  The  cases  where 
they  are  readily  dcmonslraled,  are,  according  to  our  observation,  not 
freqneni,  and  we  can  easily  see  that  one  might  practise  electro  therapeu- 
tics for  a  long  tinie  without  seeing  any,  especially  as  currents  of  con- 
siderable Mrength,  applied  in  a  certain  manner,  axe  necessary  to  pro> 
duce  them. 

The  evidence  that  these  contractions  occur  exclusively  through  the 
sympathetic  is  not  to  our  view  satii^factory,  and  there  is  stronger  proba- 
bility  that  the  spinal  cord  is  the  centre,  which  in  ceiiain  irritable  con- 
ditions exhibits  these  manifestations  under  strong  electrical  stimula- 
tion. In  none  of  the  methods  of  application  where  these  diplegic  con- 
tractions are  called  forth  is  it  postsible  to  localize  the  current  in  the 
sympathetic  The  special  diagrrastic  value  of  these  contractions  is  not 
great.  They  occur  not  only  in  progressive  muscular  atrophy,  but  ia 
hysteria  and  hysteroid  afrections,  and  n*ould  appear  to  be  pathogno- 

*  Applicaiinn  do  content  coMlinl  ku  IniccmoDt  dn  nenrowa     Paris,  1865. 
f  Die  dlpIi^iKlien  Cuulrsctiooea   iMcti   VenacbcD  an  Memchea  und   Thlcrak 
Ueriuu  1866,  pp.  ait  zzi  aj. 
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raonic  of  HO  one  £i>ecial  disease,  Imt  rather  of  a  condition  of  irriubUit) 
uf  the  ncrvc-ccnlrcs  thaj  may  a.pjiiMr  in  many  different  diseases. 

Feigned  Diicasct. — By  the  application  of  Ihc  princijJcs  stated  above 
the  electric  currents  maybe  of  great  service  in  helping  us  to  distingutih 
real  from  feigned  dJKasc.  A  case  of  iiretcndcd  paralysis  of  motion  ot 
sensation  can  readily  be  settled  by  applying  the  current  to  the  litnbt 
aijicc  no  force  of  will  can  fully  resist  tlic  energy  of  the  contractions  that 
electricity  may  excitv  in  healthy  muscles,  or  the  pain  that  can  be  pro- 
duced by  strong  firadi/ation  of  the  skin.  The  principle  will  work  both 
ways,  and*  if  the  electro  iniisciilar  comractilily  is  diminished  below  the 
nornul  standard,  we  may  know  that  the  diseaie  is  real.  Where  one 
side  or  one  limb  only  is  aHected,  the  comparison  between  the  healthy 
portions  and  ihoM;  where  disease  is  suspected  can  easily  be  made.  Dr. 
Russell  Reynolds*  mentions  a  patient  with  hemiplegia  who  was  sup- 
posed to  be  malingering.  HlectriEation  of  the  limbs  on  both  sides 
showed  cWarly  a  diminution  of  contractility  on  one  side,  ^s,  the  patient 
Feprescntcd,  and  accordingly  the  case  was  pronounced  to  be  one  of  real 
hemiplegia. 

Dr.  Althaus  \  records  a  case  of  suspected  malingering  that  he  studied 
by  the  aid  of  electricity.  A  member  of  a  workingmen's  benefit  soci- 
ety professed  that  he  had  lost  the  uiK  of  his  am:  in  consequence  of  an 
accident — a  fall — three  years  before.  The  question  was  whether  the 
society  should  give  him  the  ;£ioo  to  which  pemunently  incaiiaciiated 
members  are  entitled.  The  palteni,  though  tail  and  ^iriiiig,  had  done  no 
work  since  the  accident,  and  professed  to  be  unable  to  undress  himself. 

On  examination  with  tlie  faradic  current,  Dr.  Althaus  found  that  all 
the  muscles  of  the  arm  responded  without  difficulty ;  he  therefore  con- 
cluded that  the  nerves  and  muscles  were  iminjured — in  other  wonls, 
tliat  there  wai  no  paralysis.  He  found,  however,  that  when  a  very 
strong  current  was  used  the  patient  appeared  to  suffer,  but  the  aim  did 
not  execute  the  movements  it  should  do  when  the  muscles  contract. 
Accordingly,  he  had  the  patient  anesthetized  by  nitrous  oxide  gas,  ia 
order  to  see  whcllier  any  anchylosis  existed  that  might  interfere  with 
the  movcmcots  of  the  arm.  Jt  was  found  that  no  aucliylosia  existed. 
Dr.  Althaus  gave  a  certiticate  that  the  patient  had  no  iiar.ily!iis  and 
no  anchylosis  or  dislocation,  but  chat  there  was  a  p.iinfLil  affection  of 
the  juint  which  would  yield  to  subcutaneous  injections  of  morphia  and 
galvanism,  and  that  the  patient  could  use  the  arm  if  he  wished  to. 
The  claim  for  bcneUt  money  was  disallowed. 

Faraditation  as  a  means  of  duUnguishtng  real  from  appctrrnt  dtaik~- 

*  LuiMI,  Apiil  tC,  ijjo.  \  Third  Edttioo,  p.  4JJ. 
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Eitetro-Bioseofy. — The  use  of  electricity  u  a  means  of  d:Stinguishing 
real  from  apparent  death  was  suggested  as  long  ago  as  1792,  by  Dts. 
Behrend  and  Crcvc.  SubscqucDtly  Boci,  of  Vienna,  used  fianklinic 
electricity  on  newly-born  infants,  and  fonnd  that  wden  muscular  con- 
factions  stilt  existed,  then  the  child  was  not  dead,  but  could  be  le- 
stored 

In  1851,  Dr.  Crimotcl,  of  Paris,  wrote  a  memoir  lu  which  he  stated 
that  when  faradtheontradiliiy  is  gone,  life  is  extinct.  lie  slated  fur- 
ihcnnore  that  farado-coniractillty  gradually  disappears  after  death,  and 
that  after  a  period  tanging  between  half  an  hour  and  iwu  lioim  it  en- 
tirely disappears.  He  suggested  the  tenu  elc^tro-bieseofy,  and  rccom- 
mended  thai  those  who  are  apparently  dead  from  drowning,  syncope, 
apoplexy,  riceztng,  hysteria,  and  the  inhalation  of  poisonous  gases, 
should,  before  burial,  be  tested. 

Rosenthal,  of  Vienna,  has  also  studied  the  subject  with  much  care. 
He  has  found  that  both  farado- and  gal  vano-contractiliiy  gradually  disap 
pear  after  death.  lie  a{;Tecs.ia  the  toain  with  Crimotel  in  the  follow- 
ing general  concluMons: 

Mie(tr0-(^ntrtKt'tlity  disappears  mare  rapidly  afier  d<ath/rem  (hrvnie 
than  aeuU  direaret ;  il  persists  longer  in  ^vell  than  in  badly  neurishtd 
boiiiet,  and  it  ttiuaHy  disappears  within  three  hours. 

Roscntlial  found  that  in  anipuraicd  limbs  the  farado-  and  galvano-con- 
tractility  were  active  the  first  hour,  and  entirely  disappeared  ia  ninety 
mintltes.  In  case  of  drowning  electro-contractility  disappeared  in  tliree 
hours  and  a  quarter.  In  some  cases  where  rigor  mortis  has  not  ap- 
peared, where  tlie  temperature  of  the  body  is  yet  quite  high,  and  where 
the  Joints  are  flexible,  the  absence  of  electro-contractility  yet  proves 
beyond  question  that  the  persuin  is  dead. 

Rosenthal  further  records  a  very  remarkable  case  of  trance  in  a  hys- 
terica] woiuao,  where  it  waa  declared  and  believed  by  the  physician 
that  the  po^nt  was  dead.  Th«  skin  was  pale  and  cold ;  the  pu- 
pils contracted,  and  not  sensitive  to  light ;  no  pulse  could  be  felt  ; 
the  extreinilics  were  relaxed;  melted  sealing-wax  dropped  on  the 
skin  cauicd  no  ictlcx  muvements,  and  ao  moistiirc  appeared  on  a 
mirror  held  before  the  mouth.  Rcspiratorymurmurs could  not  be  heard, 
but  a  feeble  intermittent  sound  in  the  cardiac  region  was  just  percepti- 
ble on  auscultation.  For  thirly-tivo  hours  the  patient  had  been  app3r> 
cntly  dead  ;  but  on  electric  examination  Rosenthal  found  /arado-con- 
troetility  in  the  muscles  both  of  the  face  and  the  extremities.  He 
therefore  urged  the  ase  of  the  faradic  current  to  restore  the  patient 
In  twelve  hours  the  patient  recovered  her  speech  and  iiiovctiieDt& 
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Two  years  afterwards  she  was  alive  and  well,  and  informed  Rosendial 
that  she  knew  nothing  about  the  commencement  of  the  attack  of  the 
trance,  and  that  afterwards  she  heard  people  talk  about  her  death,  bul 
she  was  powerless  to  help  herselC 


EUetro-lhtrapeutUai  anattmy  includes  a  description  of  ike  locaiitia  a* 

twAicA  tAe  differtnt  nerves,  mute/es,  and  trgam  can  be  best  affeeUd  by 
tkt  tleetric  currents,  and  aUo  the  relative  eUetrt>stnsibilH)i  of  the  dif- 
ftremi  parts  «f  Ute  body.  It  is  thcrerocc  to  electco-tlicnpcutics  what 
stugical  aoatotny  U  to  surgery. 
■  Motor  Points  of  Museies. — ^The  subject  of  the  motor  point*  was  first 
systcnulically  studied  by  Zietnssen,  who  experimented  on  the  recently 
dead  subject,  and  marked  with  nitrate  of  silver  the  points  w  whicli  the 
individual  nerves  atxl  muscles  mo«t  readily  responded  to  faniduation. 
Many  of  ihetie  {Wints  can  be  easily  and  successfully  siudicd  on  the  living 
human  subject.  Those  wbidt  we  have  represented  in  the  cuts  are  derived 
luostly  from  nutoerous  observations  on  persons  in  health.  Tlicy  have 
been  fouod  to  agree  in  the  main  with  those  of  Zivnissen,  with  which 
they  have  been  compared,  and  by  whicli  tliey  have  been  made  more 
accurate  and  complete.  Those  who  wish  lo  examine  the  subject  to 
greater  detail  arc  referred  to  the  work  of  Zicmsscn.* 

It  will  be  found,  however,  that  those  which  are  here  described  are 
sufficient  for  most  of  the  purposes  of  elect  ro-thera|)eutic«. 

The  best  method  of  verifying  these  points  is  to  place  one  large 
sponge  electrode,  well  moistened,  on  some  inditfercni  point,  and  to 
firmly  press  a  small  negative  f  electrode,  also  well  moistened,  over  the 
spot  where  the  nerve  or  muscle  should  be  aflecieJ.  If  the  right  place 
is  touched,  and  the  strength  of  die  current  and  the  prcs;iurc  be  stufli- 
cient,  the  Dormal  phj-siological  action  of  Che  part  affected  will  at  once 
appear.  In  the  case  of  muscles  contraction  will  take  place,  accom- 
panied with  a  feeling  of  contiactiori :  in  the  ct'ie  of  nerve-branches  and 
plexuses,  there  will  be  sensation  more  or  less  painful  along  the  periphe* 
ral  riuuiiications  of  the  nervea,  and,  if  the  excitation  be  sufficiently 
strong,  contraction  of  the  muscles  which  they  supply. 

'  Die  Electricitiit  in  der  Mcdidn.     Berlin,  186&     p.  1 54,  et  so). 
f  The  ncettiive  is  10  b«  prer«Tr«(l,  tiecaiiie  it  it  tbd  uroi^^,  and  Mts  own  paw* 
fvlly  in  prodacing  toninclioni. 
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It  is  not  to  b«  understood  that  a  studious  regard  for  lUl  of  these  etee 
trie  poinls  lA  aJways  neces&arj-  in  making  applications  of  electricity.  It 
the  noniial  conditioa  most  of  the  superficial  and  many  of  the  dcepci 
muscles  and  nerves  arc  easily  excited  by  ordinary  labile  applicatioos 
with  laige  spuuge  electiodcs.  Some  of  the  muscles  have  two  or  mote 
motor  points,  and  arc  therefore  more  leadily  aifcctcd  by  large  than  by 
small  eleclrodcs. 

A  large  s|ionge  electiode  of  from  3  to  6  or  S  inches  tn  diameter,  folded 
over  a  brass  ball,  such  as  is  used  in  general  faradisation,— causes  full 
coiitraciion  of  a  majority  of  the  superficial  and  deep  muscles  wlico  rapidly 
passed  up  and  down  the  limbs. 

But  when  the  muscles  liave  become  cHseased,  so  that  they  respond 
with  difticulcy  lo  the  electric  current,  it  becomes  necesury  10  give  spe- 
cial heed  to  the  stluation  of  the5e  motor  points,  in  order  to  determine 
their  actual  cWctric  condition,  or  to  aid  in  restoring  tltenj  to  their  nor- 
mal condition  by  exciting  nnificial  contraction. 

It  should  be  remarked  furthermore,  that  these  motor  points  vary  in 
different  individuals,  ju6t  as  the  anatomical  relation  of  the  nerves  and 
muscles  varies,  and  that  the  representations  of  the  cuts  con  be  only 
approximately  correct. 

The  points  at  which  the  nerves  and  muscles  of  the  eye,  ear,  and 
larynx  can  be  best  ctectri^cd,  also  the  best  method  of  electrizing  the 
oesophagus,  rectum,  genital  and  abdominal  organs,  wilt  be  described  in 
the  cliapters  devoted  to  the  diseases  of  those  parts. 

We  ]}rescnt  below  a  brief  description  of  the  points  at  which  the  prin- 
cipal nerves,  plexuses,  and  branches  can  be  best  excited  electrically, 
and  also  tile  physiological  effect  on  the  ner%'cs  and  muscles  produced 
by  such  excitation. 

Fatial^&K  its  exit  from  the  stylo-mastoid  foramen,  between  the  mas- 
toid process  and  the  angle  of  the  lower  jaw,  or  at  the  opening  of  the 
external  auditory  canal. 

/'n(umogastric^aX  the  lower  and  anterior  part  of  the  neclc,  between 
■\c  common  carotid  artery  and  the  jugular  vein;  iit/erhr  laryngeal^ 
between  the  o:sophagus  and  the  trachea  by  the  ganglia  of  the  ^mpa- 
tlietic. 

The  suptrier  cenneal  ganglion  of  the  s)-m[)athetic  can  be  reached  in 
the  anterior  maxillary  fossa,  just  behind  and  below  the  angle  of  the 
lower  jaw ;  the  miHdU  cervuaJ,  by  the  side  of  the  sternocleidomastoid 
muscle,  opposite  the  fifth  cervical  vertebra  ;  the  inferior  £trvieal,  also 
by  the  inner  border  of  the  sierno-cleido-raascoid  muscle,  opposite  the 
lecond  cervical  and  first  dorsal  vcitebne. 


MOTOR  POINTS. 
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Aeetssary — at  its  exit  froin  die  sleni<M:leido-ni9iitotd  idukIc. 
Hjfogtessus~^cXfiC'ai  the  stylohyoid  and  hyoglossus  muiiclcs,  under 

I  the  hyoid  bone. 
Phrtnie — at  the  outer  border  of  the  sterao-cleido-mnstoid  muscle, 
by  the  anterior  border  of  the  scalenus  amicus,  near  the  omohyoid  mus- 
cle. Excitation  of  this  nerve  r:at.iscs  strong  movcmenis  of  the  c>iest. 
Srathial  plexus — in  the  supra-clavicular  si^ace,  potteror  to  the 
outer  border  of  the  siemo-cleido-mastoid  muscle.  Excitation  of  this 
plexus  causes  a  feeling  of  tingling  and  numbness  in  the  fingers  and 
down  the  arm,  and,  when  the  current  is  strong,  flexion  of  the  forearm 

•  and  fingers. 
Dorsalh  stapiUa — at  the  border  of  the.  trapeiins,  near  the  accessory. 
Supra  seapular'ts — -just  before  its  entrance  into  the  scapula,  and  ex* 
tcmal  to  the  omohyoid  muscle. 

■       AfHerior  thi»-ade — at  the  upper  border  of  the  pectoralis  major,  below 

H  the  cla\-ide. 

H      I^sttrior  thoraeic — above  the  clavicle,  near  the  trapeztos. 

H      The  thoracic  nerves  are  irregular  in  their  distribution,  and  therefore 

■•  difficult  to  find. 

H       Axillary— M  the  upper  and  posterior  border  of  the  axilla. 

H      Musculo  cvtanfous — W-tween  the  biceps  and  contco-brachialis. 

"  Median — in  the  lower  third  of  the  arm,  at  the  point  where  it  crouet 
the  brachial  artery.  Mild  excitation  of  this  nerve  catiBe*  tingling  in  the 
aim  and  lingers ;  a  slrong  excitation  causes  closure  of  the  fingers  and 
pronation  of  the  hand. 

B      Ulnar — at  the  groo%'e  between  the  olecranon  and  the  internal  con* 

H  dyle.     Excitation  of  this  nerve  causes  pain  in  the  inner  surface  of  the 

V  forearm  and  contraction  of  the  flexor  carpi  ulnatis,  llexor  digituncm 
inofundus,  adductor  pollicis  lumbricalis,  and  intcrossci  of  the  little 
finger. 

Radial — in  the  lower  third  of  the  arm,  at  the  point  of  its  emergence 
from  beneath  the  triceiis.  Excitation  of  this  nerve  causes  tingling  in  the 
outer  part  of  the  arm  and  forearm,  and  down  to  the  wrist ;  strong 
excitation  produces  extension  of  the  first  phalanges  of  the  Bngers,  ex- 
tension of  the  hand  and  thumb  and  supination  of  the  foreann,  contrac 
tions  of  the  extensor  carpi  radialis  and  ninaris,  extensor  digilonim  com- 
munis, extensor  minimi  digiti,  extensor  indicis  prop.,  extensor  pollicu 
longus  and  brcvis,  adductor  pollicis. 

Scitttif — in  the  thigh,  posterior  to  the  head  of  the  femur,  at  the  point 

^■whcre  the  nerves  issue  from  the  pelvis,  or  in  the  pelvis,  through  the 

^^  posterior  wall  of  the  rectum.     Electrization  of  this  nerve  causes  senu* 
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ticms  of  lingling  in  the  leg  below  the  knee,  and  footj  sinilar  tc  thosa 
which  wc  90  often  experience  when  we  »ccidcnla.IIy  s«t  on  Jic  sciatic 
nerve. 

Crural — ^jusi  after  its  exit  from  lieneaih  Poupart's  ligament,  exteiiot 
to  the  crural  artcrj'.  Electrization  of  this  nerve  causes  sensations  Id 
those  p«rI3  of  the  leg  that  arc  supplied  by  its  branches. 

Obluratfir — on  ihe  horiiontal  branch  of  the  pubic  bone.  If  the  ip- 
lilicaiion  is  successful,  and  the  current  used  sufficicntl}'  strong,  the  thi^ 
is  abducted. 

PopiUeal — in  the  outer  part  of  the  popliteal  siiacc.  Eleclrixarion  of 
this  nerve  causes  vigorous  contraction  of  the  muscle*  that  move  the 
foot  upward  «nd  outward, 

Pcron<aI — on  the  posterior  border  of  the  capitulura  fihulx.  Excita- 
tion of  this  nerve  causes  coiilraction  of  the  tibialis  anticus,  peronei 
nmicles,  extensor  digitoriim  cotntnunis  longus,  extensor  digitonim  com- 
Dniais  btevis,  and  extensor  hallucis  longus. 

T^biaL — ^This  can  be  reached  on  the  middle  and  oatcr  part  of  the  knee. 
H'het)  strongly  electrized,  contractions  arise  in  the  muscle  of  the  pos- 
terior part  of  the  leg.  The  tibial  nerve  can  more  easily  be  reached  in 
the  depression  posterior  to  the  internal  malleus. 

Farade-semibilUy  of  the  Surfait  cf  the  B^dy.— "Very  many  muscles 
have  no  accessible  motor  points,  and  must  therefore  be  electrijcd  intra- 
muscularly. Practically  this  is  (lore  in  the  majority  of  cases.  Wc  pre- 
sent in  the  accompanying  cuts  a  bird's-eye  view  of  the  electric  points  of 
the  prominent  nerves,  plexuses,  and  nmsclcs,  and  of  the  relative  scn- 
sirivcncss  cf  different  parts  of  the  surface  of  the  body  to  the  faradic  car* 
rem. 

The  relative  sensitiveness  of  the  different  [sirts  of  the  surface  of  the 
body  to  farAdiuition,  wc  have  alao  ascerlaincd  by  numerous  comtura 
live  observation*  on  persons  in  health,  with  the  mointeived  hsnd  and 
well-moislcred  sponge  electrodes.  The  method  of  making  these  obser- 
tions  is  to  place  the  patient  in  llie  position  for  general  faradizarion,  with 
his  feet  on  the  plate  to  which  the  negative  pole  is  attached,  while  the 
experimenter  applies  the  positive  all  over  the  surface  of  ttc  body. 

Dt^ees  of  Furaito-seiisibility.^Wi:  have  dislingnishel  five  degrees 
of  sensitiveness,  the  highest  being  marked  one.  For  all  practical  pur- 
poses these  arc  sufficient ;  appiouiiiatc  accuracy  is  all  that  is  attempted. 
The  sensitivenetu  of  the  body  when  irritated  by  the  faiadic  current  is 
due  partly  to  the  quality  and  position  of  the  sensory  nerves,  and  partly 
to  t1]c  peculiar  feeling  that  attends  muscular  contraction  (elcctro<mufr 
cular  sensibility). 


ET.ECTRO-SENS!BrUTY  OF  SURFACE  OF  BODY. 


Th«  rcHing  of  mujcular  coniraciion  amounts  in  some  instances  W 
actual  pnin,  so  that  a  pait  which  is  not  richly  suppItL'cl  wiih  scnMirjr 
nerves  may  y«l  be  vciy  sensitive  to  the  current.  This  is  cspi-cially  th« 
case  with  the  eterno-cleido- mastoid  muscle,  which  on  being  touched 
near  its  centre  contracts  with  a  painful  jerlc.  Tlic  same  is  true,  to  a 
less  extent,  of  the  trapezius,  the  flexors  of  tlie  ami,  and  of  the  peronei 
tuuaclcs.  In  all  parts  where  no  muscular  contractions  ore  produci-d, 
the  t«T)Eitivcne««  of  the  surface  of  the  body  depends  on  the  quality  and 
posiiioD  of  the  sensory  ncn-es,  and  bears  a  pretty  constant  relation  to 
its  sensitiveness  to  ordinary  nicchanical  irritation. 

Thus  it  will  be  observed  that  the  part»  which  are  moat  sensitive  to  h 
bitnror  fiill,  or  to  any  mechanical  injur/,— as  the  head,  face,  or  surEace 
of  ibe  bones,  clavicle,  sternum,  scapula,  patella,  etc, — are  likewise 
marked  highest  in  the  scale  of  sensitiveness  to  the  current. 

I    To  guard  against  error  it  is  necessary— 
I.  To  use  always  the  sarue  electrode  and  the  same  direction  oT  the 
turreol ;  therefore  the  negative  pole  should  be  kept  at  the  feet  during 
the  entire  sitting, 
a.  To  ntake  the  pressure  of  the  electrodes  uniform,  and  to  moisten 
well  all  parts  supplied  with  hair. 

3.  To  use  the  moistened  hand  for  the  head  and  face.  The  head,  es- 
pedall/.  is  so  exceedingly  sensitive  to  the  faradic  current  tliat  it  will 
hardly  bear  a  sufiicient  strength  of  current  through  a  sponge  to  make  a 
comparative  estimate. 

It  will  be  observed  that  only  a  few  parte  are  marked  5 — the  middle 
of  the  back,  the  outer  surface  of  the  thigh,  and  the  testicles.  Tlic  pcri- 
WCOJM,  which  cannot  be  represented  in  tlic  cut,  should  also  be  marked 
J.  It  will  be  observed  that  the  points  most  highly  sensitive  arc  those 
where  very  sensitive  nerves  pass  over  the  surfaces  of  bones,  as  the  head 
and  jawa.  Of  the  other  parts  not  represented  in  the  figures,  the  external 
sudiloiy  canal  sbould  be  marlced  t ;  the  middle  of  the  stcnio dcido-niaa- 
toid  muscle,  a ;  the  axilla,  3 ;  and  the  ends  of  all  the  fingers,  3 ;  the 
under  side  of  the  penis,  1 ;  the  point  between  the  penis  and  scrotum,  4 ; 
the  under  surface  of  tlic  heel,  the  plantar  aich,  the  ball  of  the  foot,  4.  II 
the  external  auditory  canal,  drum  of  the  ear,  conjunctiva,  nasal  mucous 
membrane,  tongue,  and  larynx  were  represented,  they  should  be  marked 
a  degree  or  two  higher  than  i,  »nce  they  are  more  sensitive  than  any 
portion  of  the  surface  of  the  head.  The  best  point  to  test  a  current  of 
extreme  feebleness  is  the  tip  of  the  tongue- 

T/u  Tf{tum,  urfihra.  and  vagina  an  but  HtiU  tensitive  to  thi  nirmt 
,  in  £omparisoa  with  lAt  mucous  mtmbratiet  of  the  mouthy  except  at  theii 
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extrmal  oriBccs.  They  mighi  be  marked  4  or  5.  The  os  uteri  aod  iht 
bladder  ttouUI  Lc  maikcd  4.  5. 

It  ehoiild  be  dUiinctl)' understood  that  these  remark!;  apply- to  die 
applications  of  the  faradic  citneiti  wiih  electrodes  sufficiently  moisiennl 
to  allow  the  current  id  pa»s  readily  through  ilie  epidcrniU.  In  di; 
fanuJization  the  leeulU  arc  sontcirhat  difTcienl,  the  pain  at  all  pans  be- 
ing far  less. 

J-ara^/e-sttsibiiHy  as  eempsrtd  with  Galvaa^seatihitity. — The  gal- 
vanic cnrrcnt  causes  a  btinting  sensation  wherever  it  is  a|ip1ied ;  but  ihb 
is  tno3t  sensitively  felt  at  lho»e  parts  that  are  abtiiidanilr  sujipHed  Irjr 
fccttsory  nerves.  This  burning  fee-ling  increases  with  the  length  of  time 
that  the  CLirrent  is  applied. 

The  greatci  scnsitivenos  of  the  hones  to  the  faradic  current,  as  com- 
)}arcd  with  the  );alvanic  current,  is  due  to  the  greater  mechanical  action 
of  the  former.  An  inicmipled  galvanic  current,  of  nilBrit-nt  strength 
to  produce  miiscutar  contractions,  produces  the  same  sensations  as  the 
faradic  current,  with  the  addition  of  the  burning  feeling  at  the  Rir^ce 
beneath  the  cleclrodcs.  The  (act  that  the  galvanic  current  is  less  pain' 
ful  to  the  surfaces  of  the  bones  girei  it  a  certain  advantage  in  nuking 
ap))licalions  to  (he  head,  although  the  pain  of  the  faradic  citrrvnt,  when 
applied  to  the  head  by  the  moistened  hand,  may  be  reduced  to  a  toini* 
mum. 

A  KfiirufUdge  efihe  NermaJ EUctrs-itns'ibilUy  of  thr  Bnfy  /ssftitial  in 
EUetr»-diegntsis and BUetro  thnapeuiiii. — Aknowlet^e  of  the  relative 
sensitiveness  of  the  riiflferent  |)ans  of  the  body  to  the  electric  current 
is  indispciiKiblc  both  in  eltftro-diagmtis  and  eU<tro-fkcrafeuti(s.  it  is 
M  once  obvious  that  to  determine  by  the  electric  test  tlie  extent  of  aiues- 
ihcsia,  or  Ios£  of  electro-muscular  sensibility,  in  cases  of  paralysis,  with- 
out a  prcvioiB  knowledge  of  ihc  nornul  sensitiveness  of  the  parts  to  the 
electric  current  and  the  noniial  Icciing  of  electro-muscular  sensibility  in 
the  atTccted  muscles,  is  simply  impossible.  From  a  want  of  this  knowl- 
edge very  important  mistakes  are  made  in  electro-diagnosis.  In  local 
and  general  faradisation  a  knowledge  of  the  relative  sensitiveness  of  all 
the  parts  of  the  surface  of  tlie  body  enables  one  to  make  an  application 
which  would  otherwise  be  painful,  and  perhaps  injuritus,  both  painlei* 
ind  refreshing. 
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CHAPTER  VII. 


APPAFATUS   FOR  ELECTRO-THEStAPEITTICS. 
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The  general  principles  on  which  batteries  are  coostnictcd,  as  wrf 
as  minute  dcscripiion  of  some  of  ihe  best  known  elements,  have  alrcadj 
been  presented  in  the  section  on  electro-physics.  In  this  chapter  we  pro- 
pose to  speak  only  of  those  combinations  of  elements  Ihat  are  used  in 
eleciTO-iherapeutics,  and  our  descnpciotis  will  be  of  a  general  character, 
having  reference  mainly  to  the  practical  use  and  care  of  ihctn  by  the 
elect  TO- therapeutist. 

Before  entering  on  the  descripHon  of  apparatus  a  few  general  re- 
marks may  be  appropriate. 

1.  A  good  battery  is  not  all  that  Is  necessary  to  make  a  good  elertrr«. 
Aerapeutist 

There  exisw  an  impression,  quite  w-idely  prevailing  in  the  profe«ion. 
that  the  beginning  and  the  end  of  ihc  great  science  uf  electro  thcrtaptru- 
dcsis  lo  get  a  batter)-.  This  impression  has  wrought  much  evil.  It 
has  been  tbc  means  of  leading  physicians  to  invest  Litnc  and  patience 
and  money  in  a  department  for  which  they  have  no  qualification,  The 
ptLfChase  of  a  battery  is  stin[)ly  a  first  step  in  the  right  direction  ; 
it  ti  the  beginning  of  a  long  road. 

One  who  U5CS  electricity  in  medicine  requires  good  apparatus,  just 
as  the  surgeon  requires  good  in«niments  and  the  carpenter  good  tools ; 
butas  tools  cannot  make  a  carpenter,  our  iastntinent5astirgeoii,soabat> 
lety  cannot  make  one  skilful  in  the  therapeutical  use  of  electricity.  It  is 
not  the  battery,  it  is  the  brains,  that  makes  a  good  elcctro-thcrapculist . 

a.  The  best  and  most  recent  apparatus  is  not  so  simple  as  to  entirely 
dispense  with  the  need  of  care  and  experience  on  the  part  of  Ihe  physi- 
cian. 

Tbc  advance  in  the  construction  of  apparatus  for  eiectro-tlierapeu- 
tJCS  has  been  very  great,  but  not  sufficient  to  make  it  possible  for 
(aradic  or  galranic  apparatus  to  keep  in  order  without  attention. 

Jost  as  the  fire  tn  the  grate  goes  out  imlcss  the  coil  is  replenished, 
j\»n  as  die  gas  is  extinguished  when  the  supply  is  shttt  off,  so  electricii} 
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^eDented  in  a  b.itt«ry  ceases  to  flow  unleitS  th«  meUls  consumed  in  tlM 
chemical  action  axe  replaced  or  repaired. 

The  beat  and  simplest  of  batteries  will  sometimes  get  out  of  order. 
Unexpected  contingencies  will  arise  that  demand  dome  knowledge  of 
applied  elcctro-pliysics,  'I'he  knowledge  can  be  obtained  only  by  study 
and  experience. 

3.  Wliatever  choice  we  make  in  OUT  apparatus  at  the  present  dayi  we 
thail  probably  not  m^kc  any  very  serious  mistake.  A  Tew  years  ago  il  was 
impOBsible  to  get  a  jeally  good  apparaius  Tor  electro-theiapeu  lies ;  now 
it  is  almost  iinpoj^iblc  10  get  a  really  bad  one. 

4.  An  apparatus  to  which  we  are  accustomed  is  much  more  tractable 
in  our  hands  than  a  far  superior  apparatus,  the  management  of  which  ii 
newtous.  It  is  witJi  batteries  as  with  babies — every  man  thinks  his  own 
is  the  best.  Wc  sec  the  same  principle  illustrated  in  inslrumeata  for 
general  and  special  surgery. 

Conttnueiit-teiJ and  Sfparatt-toU  Faradie  Maekines. — There  are  in  the 
market,  and  in  common  use  among  physicians,  two  quite  dilTercnt  forms  of 
iaradtc  a))paratu$.  In  one  of  these  forins  which  we  call  the  (cniinuoi/t-eoii 
machine,  the  hciix  b  composed  of  one  /^ng  win  varying  in  /McAnat, 
lapptd  at  different  points,  so  as  to  obtain  difftrent  qualities  of  atrrmt. 
This  wire  may  be  wound  in  three,  four,  or  more  coils.  The  inner  coilis 
usually  comparatively  short,  and  is  of  thick  wire;  the  second  coil  is 
longer,  &nd  of  finer  wire  ;  the  third  stilt  longer  and  finer,  and  so  on  ; 
bnt  the  metallic  connection  is  complete,  and  it  is  .ill  .1  continuous  wire. 

The  machines  of  Kidder,  Hall,  and  others  wc  of  this  coDsEniction. 

In  the  j'c/ar'ii/f-ct'iV  machines  the  helix  is  composed  of  \ wo  entirefy 
stparaJe  and  dixlinct  wires  ;  the  inner  wire,  which  like  that  of  the  inner 
coil  of  the  continuous  machine  is  short  and  thick,  has  00  metallic  con- 
nection n-ilh  the  outer  wire.  The  oiUcrwire  is  longer  and  thinner  than 
the  inner  wire.  The  faradic  machines  of  Stuhrer,  of  Drescher,  and  of  the 
Galvano-Faradic  Manufacturing  Company  are  of  this  construction. 

The  (juality  of  the  induced  current  generated  by  these  two  types  of 
machines  arc  tpiitc  different.  We  have  already  seen  ( Klcclro- Physics, 
p.  3)lhaleicctricityisaforce — a  mode  of  motion  of  the  ether  and  of  tl»e 
particles  of  the  substance  in  which  the  force  circulates.  It  follows  from 
this  definition — if  we  accept  it — that  the  quality  of  the  current  must  be 
modified  by  Ihc  nature  of  the  substance  through  which  it  is  conducted. 
Kvciy  modification  of  the  conductor,  increase  or  diminution  of  its  diir 
meter,  increase  or  diminution  of  its  length,  or  any  change  in  its  oonsii- 
tucion,  must  affect  moic  or  less  the  character  of  the  current  that  flows 
through  it.    F  fence  it  is  that  the  currents  coming  from  the  diflcrent  poinu 
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of  the  coalinuoiu^oU  macliiu«  ue  somewliat,  though  slightly,  difietcDl 
from  each  other  in  quality  and  in  their  physiological  effects.  Hence  also 
the  current  from  ttic  separate -cuil  machine  is  quite  di£ieient  froui  that 
conuDg  from  ihe  coniinuous-coU  machine.* 

Siagie-<gU  and  Stparalt-t^il  J-araJie  Madtints  ccmpared  in  their 
Thtraptutie  Effeits. — ^Thc  cutKlusions  at  which  we  have  arrived  on  this 
question  are  formed  from  a  very  wide  experience  with  single  and  separate 
machines,  in  |>uUic  and  private  practice  as  well  as  from  conversation  and 
correspondence  with  many  physicians  who  arc  using  one  or  both  varieties, 
and  whom  we  have  requested  to  ibtiidy  their  comparative  etfeclt.  Oiu 
conclusions  may  be  thus  slated  : 

t.  For  nervous,  hysterical,  and  greatly  debilitated  patients,  and  in 
nearly  all  cases  where  general  faradization  \i  required,  a  single-coil  na- 
chine  is  preferable. 

Tbis  conclusion  is  based  not  on  any  physical,  physiological,  or  tfaeo 
retical  considerations,  but  simply  on  eiini<al  cxftrieHtt.  Again  and  again 
have  we  attempted  to  treat  nervous,  dciicale,  and  hysterical  patients 
with  the  separate-coil  machine,  and  have  been  compelled  by  uupleasant 
symptoms  to  return  to  the  madiinc  with  a  single  coil.  The  reasons  why 
the  current  from  the  single-coil  machine  is  less  irritating  and  more  agree- 
able  to  delicate  patients,  are  to  be  found  in  ihe  physical  4iff crimes  oftht 
currems  already  referred  to.  This  conclusion  is  not  peculiar  to  our- 
selves ;  it  is  held  by  many,  though  not  by  aU,  the  electio-thcrapcutists 
with  whom  wc  arc  acquainted. 

It  is  not  even  neccs^ry  that  the  patient  should  be  ver)-  delicate  in 
order  to  test  this  difference  ;  any  individual  of  average  sucnglh  and 
health  will  appreciate  without  difficulty  the  general  fact,  that  Ihe  cur- 
rent from  the  one  machine  ix  more  agreeable  and  less  harsh  and  weary- 
ing than  the  ctirrent  from  the  other. 

That  the  tonic  and  sedative  effects  of  general  faradization  can,  how 
ever,  be  obtained  by  scparatc-coil  machines,  is  proved  in  Germany, 
where  the  foradic  machines  in  use  arc  chletly  of  the  se|*arate-coil  variety, 
and  general  &Lnidiiaiion  is  u^d  there  continually  by  the  highest  authort- 
ties  in  electrology,  and  with  all  the  brilliant  effects  over  nutrition  thai 
we  have  in  our  writings  claimed  for  iL 

It  must,  however,  be  admitted  that  the  Germans  are  mudi  less  sensi- 
tive and  nervous  than  the  Americans. 

But  the  advanl.iges  of  a  smooth  and  plexsoat  current  are  not  confinc<l 

*  Oniinitt,  of  Faria,  hot  recently  th«wn  that  hclicct  fimned  of  copper,  silrcr,  and 
lead  kan  a  dUfacnlUl  )>li>iloloiiIc«J  vtlon.— ^lowr.  d*  PAnatowti*  et  dt  la  Plg>iiol»' 
gw.  Urn.  1574. 
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to  geaeral  faradization ;  in  localised  faradtzatioD  of  the  muscles  of  the  face, 
legs,  and  arms,  and  in  a|>i>lications  to  special  organn  thm  are  irritable, 
th«  cuiietit  from  the  scpaialc-coil  machine  is  more  irritating  and  un- 
pleasant than  that  of  the  single-coil  machine.  In  children  with  inlan- 
tile  paralysis,  and  in  delicate  women  wlio  perhaps  are  afraid  of  cteC' 
tricity,  this  consideration  becomes  one  of  practical  importance. 

On  the  other  hand,  there  arc  very  many  cases,  especially  in  public  prac- 
tice, where  it  is  a  matter  of  apparent  indifference  which  current  is  used. 

7,  For  patients  who  from  idiosyncrasy  or  from  disease  are  greatly  in- 
sensible to  electricity,  the  scparale-coil  machine  scons  to  be  preferable 
to  that  of  the  single  coil. 

Cases  ar<f  not  very  uncommon,  even  among  the  bcltw  classeSi  where 
there  is  enormous  and  incx|)Iicablc  tolerance  of  electricity.  Power* 
ful  and  protracted  applications  leave  them  as  they  fmd  tliem  ;  they  are 
not  painfully  felt  during  (he  fitting,  and  they  leave  no  appreciable 
efiects  behind  them.  In  the  anxsthesia  that  accompanies  posterior 
spinal  sclerosis  and  ceruin  injuries  of  nerres.  the  harsh  and  irritating 
current  of  the  separate-coil  machine  is  not  disagreeable  at  all,  and  ap- 
)>ears  to  be,  in  our  handa  at  least,  more  efficacious  than  the  current  from 
die  singlc-coil  machine.  We  are,  we  believe,  the  only  observers  who 
have  called  attention  to  this  fact.  Formerly  wc  sup)>oscd  that  the  di& 
Terence  in  tlic  quality  of  the  current  of  different  machines  depended 
mainly  on  the  construction  of  the  rhcotomc;  this  view  is  not  sustained 
by  our  more  recent  studies  in  the  department.  It  is  the  coil  more  than 
the  rheotome,  and  [more  than  the  kind  of  cell,  that  deieniiines  the 
quality  of  the  current,  although  the  frequency  of  the  vibrations  as  de- 
temiined  by  the  rheotome  has  a  decided  influence. 

T^e  Comparaiivt  t^a/uir  of  Slow  Jnierrupthnt. — ^There  are  a  large 
number  of  physicians  who  find  or  think  they  find  a  great  theTa|>eutical 
advantage  in  slow  interruptions  to  the  treatment  of  paralysis.  A  blind 
deference  to  authority  has  prevented  a  careful,  original,  and  impartial 
investigation  of  this  subject,  and  statements  of  European  writers  and  in 
stnimcnc  makers  had  been  received  without  dispute,  until  we  incidentally 
epokc  of  our  experience  in  the  matter  less  than  two  years  ago. 

With  a  slow  interruption  a  stronger  airrenl  eart  be  borne  than  with 
a  rapid  interrttpiton,  and  hence  it  sometimes  liappcrns  that  a  |uralyzed 
muscle  will  contract  under  the  former  when  it  will  not  under  the  latter. 
In  occasional  instances  this  advantage  may  be  utilized  for  ihOK  phy- 
licians  who  have  only  the  £iiradic  and  no  galvanic  apparatus. 

For  those  who  have  a  galvanic  current  of  good  strcivgth  the  slow  in- 
iemiption  is  unnecessary,  even  granted  that  it  has  some  advantage  over 
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the  rajud  inteirupiioii  in  producing  miiiiciilar  coniraction,  for  a  Mrong 
galvanic  current  interrupted  will  cause  muscles  to  contract  that  wtK 
not  r«|K>nd  to   Ui<  faridic  current  wh«tlier  slowly  Cf  rapidly  tnler 
lupled. 

In  tbia  banery  the  cell  is  placed  on  pivott  so  that  it  on  be  easfly 
turoed  over  90*".  When  upright,  the  mctaJs  arc  immersed ;  when  turned 
over,  the  metals  arc  out  of  the  »oltitivn.  The  stopper  i»  of  rubber, 
and  it  is  provided  with  a  rublHT  funnel  for  the  esca|)e  of  the  gases. 
This  anangenient  is  a  very  great  advance  on  the  old  one,  where  each 
lime  the  machine  wa<i  utied,  there  would  be  pouring  of  the  acid  aad 
necessary  spilling  into  and  from  a  bottle. 

For  llic  past  year  we  have  uied  only  ihix  lip  element,  having  dis- 
carded entirety  the  old  arrangement.  It  is  not  omameotal,  but  is  veiy 
convenient. 

Scnee's  cell  is  a  very  convenient  cell  lo  take  caic  of,  and  when  not 
kept  too  long  imiuersed,  or  used  with  too  strong  solution,  is  very  ea- 
during. 

The  curient  of  Kiddci's  faradic  machine  is  a  very  pleaKiinl  one,  am 
is  especially  adapted  fur  ncrvoua  and  »icnsitivc  t*atients,  on  whom  gm- 
enJ  fcrodiaation  is  employed-  The  agreeable  chancier  of  the  cunents 
that  coine  from  it  la  to  be  explained  in  part  by  the  fact  that  it  is  a 
coniinuoiis-coil  machine — all  the  different  coils,  from  three  to  sia  in 
number,  being  connected — and  in  part  by  ihe  constnictioii  of  the  rheo- 
!ome;  but  mainly,  we  think,  by  the  former,  since,  as  has  been  stated, 
ill  single-coil  machines,  other  conditions  being  the  same,  give  a 
(ilcasanter  current  clian  separate-coil  machines. 

The  character  of  tlie  current  »,  as  we  have  seen,  modilied  by  the  length 
and  fineness  o(  the  wire  in  ihc  different  part*  of  the  coil.  The  inner 
coil  (A  B)  is  of  thick  wire  and  is  abort,  and  givc^  a  very  mild  current ; 
the  second  coil  (B  C)  is  of  tJiinner  wire,  and  is  longer,  and  gives  a 
stronger  current ;  the  tliird  coil  (C  D)  b  still  &ner  and  tonger,  aiid  gives 
a  still  sUot^cr  current.  The  majority  of  these  instruments  have  but 
three  coils;  but  in  some  of  die  hrgei  instciimenls  one  or  more  coils 
(E  and  F)  have  been  added.  All  these  coils  are  metallically  con< 
nected,  so  that  they  really  consUtute  one  long  coil,  varying  in  different 
parts  in  Ihc  fineness  of  the  wire. 

All  the  currents  that  come  from  this  bniicry  (A  B,  B  C,  C  D,  D  E, 
A  D,  A  E,  etc.)  may,  therefore,  be  regarded  a*  modifications  of  the 
primary  current  (see  Elcclro-I'hysics,  p.  6j).  Inasmuch  as  cicctriciqf 
is  modified  by  the  nature  of  the  subslaocc*  through  which  it  circulates, 
it  follows  that  coils  of  different  length  and  fineness  will  give  different 
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VaihelLcs  of  currenU  ;  this  is  found  to  be  the  com  with  die  batleij  nndet 
consideration.  Jt  is  found  th&t  the  cuncnts  vary  not  only  in  strcbgth, 
but  in  the  naiitre  of  their  etfeclt,  with  the  poilion  of  ilic  coil  from  which 
they  come ;  that  they  cause  diflereiil  sensations  when  applied  to  ihe 
body.  The  differential  therapeutic  action  of  these  currents  is  too  coai- 
ptcx  to  be  readily  or  satisfactorily  demonstrated. 

RULES   rOX  THE   t^E   AND   CABS   Or  KIKDEX's   FARADIC   APPAKATUS. 

Tlie  directions  that  wc  give  under  this  head  will  apply  in  general  to 
0.11,  or  nearly  all,  laradic  machines  and,  therefore,  need  not  be  repeated 
U)  the  descriptions  of  other  machines  that  are  illustrated  in  thii 
volume. 

To  pre  fare  iht  Apparatus  for  Ust. — Fill  the  glass  jar  with  a  solution 
of  water  and  «ult>huric  acid— one  part  sulphuric  acid  to  eight  or  twelve 
parts  water.  It  is  not  necessary  to  be  rigidly  mathematical  in  regard  to 
the  quantity  of  the  sulphuric  acid.  I1ie  average  jiropottioii  i:>  one- 
tenth,  but  it  niay  range  between  onc-sixUi  and  one-sixteenth.  The  jar 
ihoold  be  about  two-thirds  filled  with  the  solution. 

It  is  also  necessary  to  put  about  a  tcaspuoiiful  of  [Quicksilver  in  the 
cup.  This  touches  the  lower  end  of  the  zincs  and  keeps  them  con- 
ataotlyajualgamated.     (See  Live  tro-Phy tics,  p.  37.) 

The  quicksilver  should  not  be  allowed  to  touch  the  central  plate  of 
platinum,  as  it  may  injure  it.  In  some  of  the  itiodilicaliuns  of  this 
apparatus  it  is  nccetsiry  to  cIom:  the  prongs  between  one  of  the  brass 
posts  thai  is  labelled  and  the  one  in  the  middle  that  has  no  label. 

The  apparatus  is  now  ready  for  action.  If  the  spniig  doe*  not  at 
once  vibrate,  give  it  a  siijjht  stroke  with  the  linger.  If  it  tilill  refutes  to 
vibrate,  it  may  be  Dccessary  to  readjust  the  screw.  If  the  spring 
vibrates,  but  irregularly  or  too  slowly,  the  evil  may  usually  be  remedied 
by  readjusting  the  screw. 

Now  connect  the  strings  attached  to  the  elecirodei  with  the  lettered 
posts.  A  is  always  the  positive  [lolc,  and  B,  C,  aud  D  are  always  nega- 
tive rclauvcly  to  A. 

Tq  diUinguish  the  PoUs- — It  is  always  posiiblc  to  distingwish  the 
negative  p«le  byhokling  the  elcctruOes  for  a  moment  in  th<;  two  bands; 
the  one  in  which  the  current  u  strongest /eil  it  the  negative  pole. 

If  the  apparatus  refuses  10  go,  or  if  it  stops  at  any  time  while  in  us^ 
cause  may  be  looked  for — 

1.  In  tkt  itrtto  ef  the  rhtatome  er  tttrrtnt-breaJtir.  This  may  not 
be  projierly  adjusted.    The  p(Mnt  may  be  too  far  from  the  spring,  or  too 
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closely  pressed  upon  it.  This  want  of  proper  adjustment  of  the  hctew 
K  thi?  most  frequent  ciusc  of  a  stopping  of  the  machine,  and  of  the  re- 
fusal of  the  sprinij  to  vibralc.  Tlic  spring  may  sometimes  be  conodcf 
ai  the  point  where  the  screw  touches  it. 

a,  /a  /Af  tonneiihn  of  the  wirfs.  The  wires  tiiat  unite  the  nncs  and 
pUlinLim  may  not  be  properly  screwed  at  theii  point  of  conDCCtioQ,  or 
may  \ic  cotrodcd. 

3.  Jn  the  baiUry  UteJf.  The  ballery — thst  ia,  the  zinc  and  plalintiia, 
with  the  solution  in  the  glass  jar — raxy  get  out  of  order  in  four  vays. 
/>>r/,  the  Mslurion  may  lose  its  strength.  This  difficulty  may  be  remc 
died  cither  by  pouring  in  sonic  sulphiLric  add  or  by  making  an  entirely 
new  solution,  or  by  simply  adding  more  water.  Sttentliy,  the  zincs  may 
become  &0  corroded  and  incrusted  its  to  become  incapable  of  generating 
a  current.  When  we  have  rcxion  to  suspect  that  such  is  the  case  we 
should  clean  them  with  an  old  toothbrush  or  cloth,  or  amalgamate 
them.  When  the  zincs  have  lost  their  amalganii  local  action  may  take 
place;  this  will  be  indicated  by  rapid  evolution  of  hydrogen.  ThirJly,  a 
portion  of  the  mercury  may  have  fallen  onto  the  platimini,  and  covered 
it.  When  this  happens,  little  or  no  cuncnt  can  be  obtained.  FottrtAJj/t 
tlic  platinum  and  the  zincs  will,  in  time,  by  hard  and  long  u»agc,  weac 
out,  and  will  need  to  be  replenished, 

4.  Jn  (he  helix.  It  is  very  rarely  indeed  that  the  helix  of  this  appU' 
alus  e%-cr  bccoracs  so  injured  as  to  become  incai»able  of  service.  If, 
afler  we  have  propcily  adjusted  the  screw  and  spring,  made  sure  of  the 
connections  of  the  wires,  replenished  iho  solution  and  cleaned  |]i«  xinc*, 
tile  apparatus  persistently  refuses  to  go,  we  have  reason  to  suspect  that 
bomelhing  may  be  wrong  with  the  wires  that  comi>ose  the  helix.  If 
such  be  the  case  the  evil  can  be  remedied  only  by  the  inventor  himself 
or,  at  lea»t,  by  some  one  practically  familiar  with  the  construction  of 
helices.  But  we  should  try  very  palientlyand  perseveringly  before  we 
accept  the  conclusion  that  the  helix  is  thus  out  of  order,  for  it  is  an  ac- 
cident of  extremely  rare  occurrence. 

When  no  current  is  felt  at  tlie  electrodes,  alcliough  the  apparatus  actt 
jjropcrly,  we  know  that  the  tofineilipn  is  broken  somrwhert  in  the  iniit- 
lilted  eonduiling  wires.  Someliiiies  the  union  of  tlie  wire*  with  the 
electrodes  is  imperfect,  and  occiisionally  the  wire  in  some  part  is  broken. 
Finally,  the  electrodes  themselves  miy  become  very  nmch  corroded* 
and  may  need  cleaning  before  a  good  current  can  be  obtained. 

To  take  tare  of  the  apfiaraJus. — When  nut  in  use,  the  element  can  be 
taken  out  of  the  solution.  When  the  tip  battery  i>,  used,  all  that  b  r>e- 
ccsury  is  to  merely  turn  over  the  jar.    if  the  elciiieni  remains  too  loc^ 
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a  time  in  the  jar  ar.  incrustalion  of  salt  will  soinelimes  icciuaulatc  on 
Ui«  top  of  the  zincs  vhich  tnW  need  to  be  brushed  or  washed  oft  Tbif 
toll  is  (he  sulphate  of  zinc,  lesultiikg  from  the  action  of  the  sulphuric 
acid  on  the  zinc. 

Wc  may  know  that  action  is  taking  place  jq  the  battery  when  oub- 
bles  of  hjrdrogen  nie  nting  up  W  the  eidcs  of  the  zinc 

Mtihods  of  modifying  iht  CwrrM/.— The  strength  of  the  current  of 
this  machine  may  be  modified  in  several  ways,  as  follows  : 

I.  Et  may  be  toodlBcd  by  withdrawing  or  pushing  in  tlic  metallic  tube 
that  covers  the  helix. 

Wlien  this  tube  covers  the  helix  ao  indefinite  nutnber  of  branch 
currents  are  induced  in  it  that  interfeie  with  the  main  cuneol  and 
weaken  it.  In  pioporlion  as  thia  is  witlidrawn,  the  induction  of  branch 
currents,  and  the  consequent  interference  with  the  tiuiu  cturciit,  grows 
len. 

This  method  of  modifying  the  strength  of  the  current  tnu&t  be  used 
continually  both  in  gcncial  ajid  localized  faradization. 


JA^^ 


1 1'i- «. 

Pvkdic  MAchin«,  leparkt*  cell,  di»ihl«  c«(l,  in  box  (Calvuio-Farulic  MonuradurtAi; 
CA).  F  F  an  tiM  two  dcmciiu  urtioc-ciirbon  )  A  A  ilic  nxla  by  wliicli  ilic  zxac 
il  TU»d  from,  and  lowncl  into,  the  suIuclod  ;  \)  the  tuimioef.  luid  4  the  helix 
partly  drawn  ant.  Thes«  mackinet  ue  rtut  by  one  or  two  EincM^ibnn  cellt 
<W»Uter't  Ilaitery.  see  p.  35.  in  Electro- Phyites). 

7,  The  current  may  be  uioditicd  by  increasing  the  quantity  of  the 
solution,  or  of  the  sulphuric  acid  m  it.     This  measure  can  be  resort 
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lo  when  the  cunrent  fails  to  accomplish  our  purpose,  even  when  tlie 
metallic  tube  i&  entirely  or  oearly^  withdrawn. 
3.  When  tlie  currcoi  passes  tluougli  ihc  body  of  the  opcialor*  the 


cuirent  may  be  modified  by  increasing  or  diminishing  the  pressure  of 
[be  hand  on  the  siiongc  connected  with  the  po&Liive  pole.  <Sec  Got 
eral  yaradiiaiion.) 
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The  direfthn  of  the  cunvDt  can  be  changed,  at  any  time,  by  revert- 
ing the  position  of  the  elecliodes,  or  by  reversii^  the  conducting  wires 
in  the  |)0&ts,  or  by  the  currenc-revencr.  vrhen  one  »  attached  to  the 
ntacbine. 

The  faradic  machine  represented  in  Fig.  46,  licsidcG  being  of  the 
se|>arate-coit  variety,  giving  both  the  primary  and  tl^e  secondary  ciir- 
rent,  has  also  a  very  convenient  contrivance  for  ]>roducing  slow  or 
rapid  intcnui>tions. 


Fmdk  Machine  <continuou*  coil)  (Thomn  Hall), 

The  inschtne  of  Hall  is  a  neat,  compact  iurangement,  aad  gives  a 
veiy  pleasant  current.  Chromatcd  lead  is  used  for  the  elcctio-ncgz. 
tivc  ek-ment.  One  of  the  nielals  is  raised  o\it  of  the  floludon  by  a 
very  convcnicm  spring,  instead  of  the  joinlcd-rod. 

I  Magneto- Elitirie  Mathints. — T\icmagHet&-eIeetrie{m  so-ciUod  relary) 
machines  (stre  Electro- Physics,  p.  61)  are  not  much  used  iX  the  [ireseiit 
day,  and  arc  not  ordioarily  lo  l>e  recommended.  They  have  been  cm- 
l^loyed  largely  and  indiscriminately,  especially  in  thiii  country,  And  have 
done  the  cause  of  electro- therapeutics  much  evil.  .'Mtliougb  the  cur- 
rent alTorded  by  them  is  well  adapted  10  produce  muscular  contraction^ 
I  and  is  frequently  of  scrvtec  in  the  treatment  of  paralysis,  rheumairsm, 
'  and  kindred  disorders,  yet,  for  all  the  wide  range  of  diseases  in  whitn 
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fiiradic  cicciricity  is  indicated,  it  is  neither  sufllicicnil)'  reliable  aca  sot 
ficiently  cffectir<:.  In  niost  of  the  conditions  of  irritability,  in  which 
general  raradizatton  i«  most  efFcctive,  this  form  of  electricity,  as  gcn«rate<l 
by  most  of  the  maciimes,  is  contra-indicated,  on  account  of  (he  rougk 
and  tliiagrecablc  qnalily  of  the  currcot. 

Another  very  prominent  objection  to  most  of  the  rotary  machines  in 
thu  country  i^  that  they  require  the  ud  of  an  assistant  to  turn  tfat 
cranlc  This  objection  may  be  met  by  clock-work  attachtnenL  An 
airangemcni  of  this  kind  is  employed  by  Or.  Morell  McKenne,  ef 
London,  to  the  treatment  of  paralysis  of  the  larynit ';  but  even  for  this 
special  purpose  it  would  seem  to  have  no  advantages  but  positive  di^- 
adrantages,  as  compared  with  a  compact,  convenient,  and  reliable 
electro-niagncttc  apparatus  as  described  in  the  preceding  pages. 

M.  GranitiK  *  has  made  a  magneto-rlcctiic  inacliine  which  fiiminhi's  s 
(cnlinuaits  instead  of  an  intemipted  current,  which  in  it«  effects  re- 
sembles the  ordinary  galvanic  currenL  The  machine  consists  of  three 
rings  of  soft  iron,  around  which  is  an  endless  coil  of  copjicr  wire.  Each 
of  these  rings  rotates  hclwccn  the  poles  of  a  powerful  niagnct,  ftr>d  the 
arrangement  is  such  thai  the  opposite  currents  in  the  halves  of  each 
ring  form  a  single  continuous  current. 

The  macJiiiie  is  ttirned  by  hand,  and  in  Its  Urge  form  general 
large  quantity  of  electricity.     It  can  produce  all  the  effects  of  the  ■ 
lury  galvanic  current.     It  makes  platinum  wire  red  hot,  fuses  metals, 
and  is  used  in  electro-plating. 

If  this  machine  can  be  reduced  in  size,  and  modified  in  shape,  it  may 
become  of  value  in  clcctro-mcditine  and  electro-surgery. 

Galvanic  Apfaratus. — The  merit  of  placing  in  the  market,  in  an 
accessible  form,  convenient  and  reliable  galvanic  batteries,  was  in  this 
coimtry  pioneered  by  ihc  Clalvano-Faradic  Manufacturing  Cooipiany. 
Before  the  oi^aniaation  of  this  establishment  the  faradic  machiRes  of 
Kidtler  and  others  had  been  long  in  use,  but  suitable  galvanic  machines 
could  not  be  obtained. 

//}t/rorta/.'~-T\w  hydrosiai  is  an  admirable  connivance  for  keeinitg 
the  fluid  from  spilling  when  the  battery  is  carried  in  a  buggy  or  on  a 
long  journey.  It  consists  of  a  rubber  covering  accurately  fitted  on  the 
top  of  the  cells,  and  we  have  foimd  it  a  most  trustworthy  arrangement. 
A  battery  of  sixteen  cells,  made  by  this  company,  we  once  took  with 
us  chargrd  three  hundred  miles  into  the  country  on  a  consultation,  and 
not  a  drop  was  spilled. 


'  Altbaus  OQ  Medical  Glceaidty,  tbirtl  oUiion,  1874.  p^  Mk 


Far  AT  vs. 

We  may  mnark  here  that  on  Ihc  street  trr  slciun  cirs,  a  battery  tiiai 
its  charged  m-iII  not  usually  spill.  It  is  in  omnibuses  and  in  buggies  liut 
I'lhe  hydiostat  ii  needt'd. 


TTie  linc-carbon  batteries  arc  also  constnicted  on  the  same  genetal 
Diincipic  of  Kixteeii  and  eight  cells.     The  sixtcea-ccll  combinaiion  ij 
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Itortablcr,  and  about  as  hmvy,  irhca  chargeJ.  as  a  tnedium-siied  ralue, 
well  packed. 

The  ci^Kell  combination  u  no  heavier  than  a  cornriwn  Uniie 
machine,  an<l  when  vfcll  charged  gives  a  current  of  sutficient  slrengA 
fo'r  many  applications  lo  the  eye  .iiitl  head. 


Twenty  (am  iinc<srimin  liattcrjr  ( Gal  vino- Farad  ic  tf^  Co.X 


The  above  is  called  the  Bartlett  galvanic  battery  (Fig.  49).  It  n  a 
very  convenient  appaiaiutt.  It  has  connecied  widi  it  a  hydrostat,  which 
quite  successfully  prevent*  ihc  spilling  of  the  solution  during  iranspor- 
taiion.  The  accessories,  such  as  cuirent  selectors,  cunimutator,  rheo- 
toine,  etc,  are  all  aliachcd  to  the  battery.  The  bottom  of  the  box  i« 
a  movable  tray,  in  whicli  the  glass  or  hard-rubber  celU  are  placed. 
Till*  movable  iray  is  controlled  by  two  hinged  rods,  which  arc  fastened 
to  it,  and  these  by  two  lifting-rings  at  the  end  of  the  rubber  table. 
These  rings,  being  screwed  tightly  down,  hold  the  cells  finnly  against 
the  hydro^tat.  or,  being  loosened,  allow  the  hydrostat  to  be  removed 
Troni  the  front  of  the  centre  of  the  box.  They  also  serve  as  handles  to 
lift  the  in./  of  cells. 
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PtactUal  Direttiont f&r  the  Uit  fif  Zinc-Carban  Galvatuf  Batttrttt, 

The  following  dinrcuons  will  sub&taniially  apply  lo  all  or  ocuty  all 
forms  of  the  xmc-cuboii  battery,  by  whun)»o«ver  uianufactured. 

How  Ihe  Battery  is  Comtrueted  and  Used. — These  hallerie^  are  com- 
]Xised  of  pUtcs  of  xinc  and  tiatbon  iti  a  soliiiioii  of  bichromate  of  po- 
tass, nilphuiic  acid,  and  w^tcr.  'Die  soladon  is  coiitaJiicrl  in  glass  jars 
thai  are  raUcd  up  to  tlie  pUKS  of  zinc  and  carbon  by  the  keys  at  the 
cods  of  the  box,  or  by  a  crunk.     U'lien  the  jars  arc  raised  by  the  key^ 


FUL  ^ 

Tlutj-di  tergc  linc-cuboit  cell  ^Innic  luttcry,  wUli  cWuW  miulit  rcvcncr,  lUHl 
intemtplcr,  for  ofiBce  or  botpilil  ute  (Kiilder). 

10  the  top  of  the  box,  him  the  ktys  ai  right  angles,  or  turn  the  cranlt, 
and  ibe  jars  vrill  slay  in  position,  and  the  battery  is  ready  for  use,  if  tlie 
jtn  are  properly  filled  with  the  soUitioo. 

When  the  battery  is  not  in  use  (he  jars  should  Iw  let  down  from  the 
plates  by  means  of  the  keys.  If  allowed  to  remain  immersed  day  after 
day  the  battery  will  ra[ndly  lose  its  strength.  (Sec  Eleclro-Physics, 
p.  36.) 

ffffw  to  Charge  the  BaHery. — The  soliitioti  is  made  in  about  the  fol- 
lowing proportions:  sulphuric  acid,  1  oi. ;  bichioiiiate  potass,  i|  oi. ; 
to 
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er,  10  o£.  The  best  waj  to  make  die  solution  is  to  dissolve  the  bi> 
chroiuAie  of  pfitasti  in  cold  water  and  ihcii  add  the  fiiil|>Iiiiric  acid. 
The  mingling  of  ihc  walcr  and  siili»htiric  acid  causes  great  hcit.  Do  net 
ute  tlu  solution  until  it  is  (mJ.  We  had  not  been  able  to  get  any  sat* 
isfactory  expUnatioii  of  the  fact  that  solutions  when  hot  injure  the  bat- 
tery, undl  Fiot  llrackelt,  of  Princclon,  informed  us  that  from  experi. 
tticnt*  he  midc  several  years  ago  he  proved  that  when  the  bichro- 
mate of  potash  solution  h  used  hot  a  layer  of  oxone  is  formed  on  the 
carbon ;  this  al  once  weakens  the  current. 

I  Lift  out  the  plates  by  ihc  middle  piece  to  which  they  arc  attaclicd. 
lift  up  ttte  jars  by  the  keys  and  fill  each  jar  with  two,  or  three,  or  three 
sod  a  half  ounces  of  the  solution.  They  shaulJ  lie  hlled  pretty  uni- 
formly,  ar>d  care  should  be  taken  that  no  more  should  be  put  in  thai)  the 
jars  will  hold  after  the  plates  are  innncrscd. 

I  Jiouf  te  tieatt  //«■  Batt<ry  <tnd  Amalgamate  the  Ziaes. — F.Teiy  few 
weeks  01  months,  according  to  (he  extent  to  which  the  battery  is  used, 
it  will  be  iiecessai)  to  vaxh  the  pl.iti:s  and  scrape  olTche  exudation  and 

I  leocw  the  solution,  or,  at  least,  to  add  more  acid  or  water,  and  amalga. 
mate  tlic  liuc.  The  ehrome  alum  thai  collect%  in  the  bottom  of  the  jars 
{*ee  FJcclro-Phystia,  p.  36)  and  becomes  very  hard  can  be  softened  by 
allowing  wamt  water  to  staitd  in  the  jars  for  a  time,  and  then  loosening 
the  dcjxjait  with  any  sliarp  instrument.  A  good  way  to  amalgamate 
the  zincs  is,  lake  a  strip  of  ^inc,  dip  it  in  a  solution  of  sulphuric  acid 
and  water,  then  dip  it  in  mercury;  the  mercury  will  adhere  to  and  run 
o\'er  it ;  llien  rub  up  over  the  surface  of  the  zincs  of  the  battery  until 
all  arc  well  covered  with  mercury.  During  the  process  of  amalgama- 
.tion  the  zincs  should  be  kept  well  moistened  with  a  solution  of  siil. 
phuric  acid  and  water,     (Sec  Electro- Physics,  p.  36.) 

I  Ifaiff  te  tflttht  Sirtn^th  of  the  Current. — ^Tliose  who  have  no  galva- 
nometer can  tell  vrhctbcr  the  current  is  rimning  and  how  strong  it  ts  by 
putting  one  pole  in  the  hollow  uf  the  hand  and  the  olhur  between  [lie 
thumb  and  forefinger.  Tne  poles  should  be  wet  with  salt  water  or 
simple  warm  water.  Thnse  wha  hive  been  accustomed  only  to  the 
nois)'  and  violent  faradic  (induced)  current,  will  be  disappointed  to  f -jd 
that  this  galvanic  current  ca.\\iei<i\\\y  a,  sU^^  burning  scnsaivf it,  with  no 
shocks  except  when  interrupted.  A  current  that  is  scarcely  felt  when 
applied  in  the  hand,  may  be  too  atrong  to  apply  to  the  bead,  or  face,  or 
neck.  The  greatest  mistakes  are  made  by  using  the  galtanic  ftirrem 
/<K  strong. 

^otB  to  distinguish  Iht  PaUt.—Tem  current  is  felt  strongest  at  the 
MBGATIVE  iHiLE.     ^Vhen  both  poles  are  dipped  in  a  solution  of  iodide 


3o8 


APPAUATt'S  yoR  ELECTKOIHKUAPELTICS. 


or  pota-s^uui,  the  brown  color  of  the  iodine  appears  at  the  rosmvB 

POLE. 


1 

1 

1 

1 

1 

SiAtoi  oil  bitury  (nn>I->cte  Vio.  ja. 

CMuride  of  k\w:  battar. 


<MU«i*fc 


The  cell  in  the  abovt.'  battery  is  very  small,  being  one  and  one-qnar> 
ter  inches  sctiiare  by  five  and  one-half  deep.  It  conuins  a  sln|i  of  zinc 
and  a  strip  of  silv<;r>  the  latter  being  covered  with  about  S  dwt.  of  fused 
chloride  of  silver.  The  solution  is  water  and  sal  ammoniac,  in  (he  pro- 
porlion  of  a  pint  of  the  fonder  to  &^  dwt.  of  the  latter. 

TAf  Ceding/  Jfatiery* — A  little  more  than  a  year  ago  it  was  sug- 
gested to  ilie  Galvano-Faradic  Manufacturing  Company  the  [KXtti- 
bility  of  arranging  a  combination  of  bixly  or  more  SJcniens-Halske 
elemenift  of  moderate  size,  in  such  a  n-ay  that  all  the  cells  and  all  the 
connectiuns  and  appliances  should  be  contained  iti  a  small  movable 
desk  or  bureau.  The  suggestion  was  made  in  die  belief  that  all  the 
supposed  or  real  advantages  of  the  combinations  of  large  cells  that 
^c  usitally  placed  in  cellars  or  batementt,  and  connected  by  wires  with 

*  Some  chui)^  have  b«cn  made  in  the  [win  of  ihbi  butter;  since  tbc  Uit  dUtJoiH 
but  the  general  ptinci|ile«  of  lit  eooitnictloti  remiin  tiM  lame. 
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the  operating  room,  coiild  be  secured  at  far  less  trouble  by  a  siin)ilc, 
convenient,  and  accctiiUe  arrADgemcnt,  in  which  many  of  the  diilictiltii-a 
cuonecletl  with  retnoval,  cleaning  and  overhauling  should  be  reducod 
(O  a  niiniiiium. 

Id  die  roughest  posalilc  manner  a  general  plan  of  i  tntreaii  nith 
drawers  and  cover  was  drawn  and  it  was  Turther  suggested  that  it  would 
be  well  ro  have  a  current-selfctcr,  current  reverscr,  rheostat,  and  gaJ- 
ranometcr  interposed  in  the  circuit,  and  that  the  appliaiK.es  should  all  be 
in  a  iilane  surface  at  the  top  ;  and  diat  the  drawers  containing  the  cells 
should  be  so  made  that  they  could  be  easily  taken  out  whenever  neces- 
sary to  inspect  and  replenish  the  battery.  We  Ihought  little  roore  of 
the  matter  nnitl  November  last,  when  the  Company  called  our  acienlion 
to  the  fact  that  they  had  completed  a  battery  which  ihcy  called  the 
Cabinet  battery,  and  n-hich  is  represented  in  the  acconipanyin^f  cut. 


rio,  n. 


The  Cabinet  battery  is  so  simple  that  a  very  brief  descnplion  of  it 
will  be  sufScicnt.    The  Sicmcns-Halslce  cell  it  merely  a  modiiication  of 
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Daniell's  cell.  It  conssls  of  a  small  cylijidcr  of  glass,  .-»ltach<-d  at  ihe 
Iwtioiii  to  a  cylinder  of  porcelain.  In  ihi«  cylinder  is  placed  a  coil  oi 
ribbon  of  copper,  and  a  little  water.  Outside  of  this  cylinder  k  a  rylin 
dcr  of  /.inc.  and  tlic  space  between  it  and  the  outer  glass  jar  is  sawditst 
on  the  tO|t,  and  at  the  bottom  |>owdcicd  papicr-tiuchi  packed  cloacly, 
nnd  wet  with  water  tlij^tly  acidtilated  with  sulphuric  aciil.  The  object 
of  the  sawdust  and  ]xipicr-inach4  is  to  liotd  the  fluid  and  avoid  siiilling 
and  to  isakc  the  action  of  the  battery  gentle  and  iinifurin.  A  cork 
is  placed  in  the  c)-lindcr  so  as  to  prevent  mingling  of  the  fluids  of  the 
outer  and  the  inner  cells. 

These  cells,  like  all  modilications  of  Daniell's  cell,  are  very  con- 
stant ;  that  'a,  they  give  a  iUady  and  uniform  current,  and  can  be  utcd 
for  a  long  time  witliout  recharging.  It  is  necessary,  oovr  and  then,  to 
drop  a  little  water  into  the  inner  cylinder  to  make  up  for  tlie  lo»3  by 
eva|x>r3(ion,  and  to  put  in  a  few  pieces  of  sulphate  of  copi^er  :  this 
however,  can  be  vcr>'  easily  done  by  pulling  out  the  drawers  and 
reniDving  the  coiks.  Each  cell  is  about  the  »<e  of  an  ordiuaiy 
tumbler.     There  are  three  drawers,  each  containing  twenty  cells. 

The  metallic  connections  of  the  cells  are  made  at  the  back  piart  of 
the  drawer,  and  are  coniplctod  wlicn  the  drawer  is  well  puithed  in.  On 
the  top  of  the  bureau  arc  the  currcnt-selectcr,  by  which  one  cell  ot 
sixty  cells  can  be  brought  into  the  circuit ;  the  curreot-reTcrser ;  the 
sliort-coil  galvanometer  fur  indicating  the  ]ncsencc  and  direction  of  the 
current  merely,  and  the  hydio-  or  water  rheostat,  for  gradually  tncrca>- 
ing  or  dimini:»liing  the  strength  of  the  current 

The  uater  rtieo>itat  is  the  perfection  of  neatness  and  convenience, 
and  is  differently  arranged  from  any  thai  we  have  seen.  The  water  ts 
cimtained  in  a  small  case  or  cup,  with  a  glass  top.  By  turning  a  snuU 
brass  disk,  connected  with  a  brass  lever,  a  small  or  large  area  of  ll»e 
water  can  be  brought  into  the  circiiit.  Bejiide  all  the  appliances  for 
the  galvanic  current,  this  Cabinet  battery  also  provides  'dntjaradit  cor* 
rent.  Two  I^chaiiclii  cells  in  the  up|HT  drawer  are  connected  with  a  con< 
tinuous  cuil  and  interrupter,  on  the  rij(ht  hand  of  the  top  of  the  biiicau. 
The  faradic  current  can  be  increased  or  diminiihed  by  pulling  out  or 
pushing  in  a  niet-illic  rod  in  front  of  the  top  piece. 

The  advantages  of  tliis  Cabinet  combin.xtion  arc  these  : — 

I.  //  ;x  very  tatUy  moved  and  managed.  The  whole  Cabinet,  coit 
taining  sixty  cells,  the  electrodes,  connections,  etc.,  for  both  currents, 
and  the  cover  to  place  over  the  top,  is  but  three  feet  high  and  seven- 
teen inclics  broad.  It  is  placc<l  on  castors,  nnd  can  be  easily  move<l 
fioni  one  waid  of  a  hospital  to  another  ward,  or  about  the  rooni,  by  on< 
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person,  as  estUy  as  .tn  onltnnrj'  ccntrc'tabje.  The  combinations  of 
Daiiicll's  c«1U  aic  gcncially  placctl  in  ihc  cclLftr,  and  ihc  ap])arani4 
Uirougbout  is  permanent,  and  when  tlie  physician  wishes  to  move  hii 
oHicc  the  ialwr  of  res<!tling  the  battery  is  vcrj-  great,  'niiscomhina- 
lioii,  ivitlMut  taking  out  the  drawers,  can  be  trziisixirted  bodily  froDi 
one  house  to  another  as  easily  as  any  bureau  the  drawers  of  whicb 
are  filicd  witJi  heavy  goud^. 

Although  the  battery  will  probibly  go  for  years  without  thorough 
overhauling,  y«l  occaiuon.it  in&|iection  and  refilling  will  be  rec|uired, 
Aod  can  be  very  easily  performed. 

2.  It  gwet  a  €onUant,  uni/orm,  and  steady  current:  and  it,  fherej&rtt 
hHter  adafUd  f»r  thi  treatment  of  irritant  aiul  sensitivt  co»dittans  than 
the  small  eeils  a/  Ike  ordinary  fariabU  balltriet, 

'nii»  advantage  it  share*  M-Jth  all  modifications  iff  Daniell's  battery. 
The  explanation  of  the  coniitancy  and  steadiness  of  the  ciirretit  fioni 
thete  cotnbinationii  of  DanicH's:  celU  is  Tound  in'  the  fact  that  on  ac- 
count of  the  feebleness  of  the  solution,  and  the  interposiiion  of  thtf 
imitius  cell,  the  chemical  action  is  .ilow  and  untforin,  with  no  inicr- 
tuitions  or  even  vanatiuna.  In  the  single  unv-carbon  cells  die  solultuii 
is  very  strong,  and  the  chemical  action  very  vigorous ;  the  plates  are 
ta|>idly  pobri^ed:  thn  deiiiitiy  of  the  Kohtttoii,  and  with  it  the  inti^r- 
nal  rcsj_srance  of  the  battery,  is  continually  changing  as  a  result  of  the 
vigorouis  chemical  action,  and  consequently  the  strength  of  the  current 
not  only  diminishes  after  a  protracted  use  of  the  battery,  but  it  i'arus 
from  moment  to  mameut. 

I  The  [lotcntial  quantity  of  electricity  may  b*:  the  same  in  a  combina- 
'  lion  of  single  zinc<arlx)n  cells,  as  in  a  combination  of  sawdust  DanicU's 
cells,  and  inay  even  be  far  greater ;  bnt  there  is  great  difference  in  the 
Ta(iidity  with  which  lliey  evolve  it.  Kor  sJiort  work,  such  as  h  rctiniied 
in  powerful  electrolytic  opcrauons,  the  tingle  itiiic-cirbon  cell  is  far 
|ircfcratdc  lo  the  I>anidl,  for  the  a-ason  thai  the  quantity  uf  electricity 
that  it  generaiea  in  a  short  time,  say  half  an  hour,  is  very  much  greai^t 
than  a  similar  number  of  l>amell'fi  cells  would  generate  in  (he  tame 
linie.  This  Cabinet  battery  is  tJicreforc  not  a  good  battery  for  elrc< 
trolysis,  and  we  never  atlein|it  to  use  it  in  any  imgwrtnnt  cltxtrolytic 
operations.  In  experimenting  with  it  we  find  that  it  causes  but  a  very 
feeble  deoompoiition  of  iodide  of  potajtsiiim,  or  chloride  of  sodium. 
It  could  not  indeed  be  otherwise ;  in  electrolysis,  an  everj-whcre,  force 
answers  to  force ;  the  amount  of  chcutical  action  attiside  of  the  celt — 
cicctroUsts — must  be  )iro)K>rtioned  to  the  amount  of  chemical  action 
vuide  of  ttie  cell.     In  the  Uanicll's  cell  the  chemical  action  is  very  slow 
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WKi  feel>l«  ;  hence,  the  electrolysis  it  causes  is  slow  and  feeble,  but  il 
is  cotmtant  and  stcadjr ;  it  does  ngt  give  out  so  mucti  electricitr  in  u 
hour  as  the  single  einc-carbon  cell,  but  it  continues  to  give  it  out  long 
tStct  the  nnc-carbon  celt  is  exhausted. 

']'wo  meii  have  each  a.  thousand  dollars ;  one  spends  recJtIcflsljr,  rap- 
idly, aod  extiavagantly,  aod  in  a  few  daj-s  is  penniless:  the  othei 
■pcnds  regularly  and  &loirly,  and  uniformly,  one  dotlar  ench  day,  and 
tiiakcb  his  thousand  dollars  last  a  thousand  days.  The  single  linc-coi' 
boD  cell  makes  an  extravagant  battery  ;  bnt  in  electrolysis  extravagance 
is  needed,  and  besides  the  solution  can  be  removed  from  the  plates, » 
ibat  no  action  can  take  place  when  the  battery  is  not  needed.  Hie 
DanicU's  cell  luakcs  ao  economical  battery,  since  it  sjiends  slowly  and 
regnlarly,  even  though  it  is  kept  coiutantly  immerecd.  Hence  it^  ad- 
vantage in  the  treatment  of  the  neuralgic,  the  hysterical,  and  the  nerv- 
ously exhausted,  who  in  some  cases,  at  lca»l,  retjuite  to  be  treated  with 
feeble,  mild,  steady,  and  patniesi  currcntt.  The  current  from  these 
DanicU's  cells  is  less  painful  than  the  current  from  small  and  active 
cells,  for  the  reason  mainly  that  it  is  more  uniform. 

The  notion  entertained  by  some  that  the^ic  large  double-cell  battn- 
ic8  send  a  larger  quantity  of  electricity  tluough  the  body  than  smiH 
cells,  is  at  war  with  Ohm's  law,  and  has  no  foundation  in  experience. 
The  resistance  of  the  body  is  so  great  in  com)>urison  with  the  internal 
reMstance  of  the  balicrics.  that  it  makes  but  little  difference  in  reganJ 
to  the  quaittily  of  electricity  lh.it  Howa  through  ihc  body  whether  the 
cells  are  large  or  small.  As  a  matter  of  fact,  the  smaQ  single  Einc-eat- 
bon  cells,  or  even  the  ordinary  Smee's  cell,  give  larger  quantity  of  elec- 
tricity for  a  short  time  than  the  large  Danlell's  cell  (See  FJeciio- 
Physics,  pp.  66-84.) 

The  arrangement  in  Fig.  54,  ii;  very  li^t,  compact,  and  portable 
The  cells  are  quite  small,  and  of  course  need  refilling  more  fre<iuenlly 
than  larger  cell*.  The  oord  spooN  (S  S)  arc  convenient  contrivancxl 
for  winding  up  the  cordi;  when  not  in  use. 

'Hiese  batteries  arc  made  also  of  ten,  twenty-four,  and  forty  cells. 

Tile  combination  in  Fig.  55,  embraces  both  the  faradic  and  the  gal- 
vanic cuiTcnts,  sixty  iinc-copper  cells — and  a  rheostat.  Tbc  same  coil 
that  furnishes  the  faradic  current  can  also  be  enclosed  in  the  circuit 
of  the  galvanic  current  so  as  to  funii  a  rheostat.  Connected  witli  the 
apparattis,  on  a  board  in  front  of  it,  is  a  cturent-reverser,  a  currt&l< 
iulcnupter,  and  a  galranoscope. 

The  faradic  aiircnt  is  supplied  by  a  continuous  coti  with  many  wind- 
■1^3,  and  gives  a  vety  ple-ii^nl  current. 
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Tliese  batteries  (Rg.  56,  p.  ,ii5)arcofnvcWc,  or  twenty-four,  or  thtrty- 
Flix  ceUs.  The  general  constniction  or  the  I^claochi  cell  has  already 
Ebeen  described  in  Eiectro-Phj-^ics. 

Curt  W,  Mc>-cr  also  mannfactiircs  a  conibination  of  Lccliitch^'s  cclli 
,that  is  conveniently  [>ortabIc,  and  is  said  to  be  quite  enduring.  These 
[small  LechanchS  cells  are  not  as  enduring  as  ihosc  of  a  lai^crsiee,  and 

ten  frequently  used  must  be  frequently  cieai.  1,  like  the  zinc-carbon 
Ibattcries. 

Raines"  Baiiery. — Prof.  George  W.  Raines,  of  Augusta,  Georgia,  his 
[described*  a  ponable  galvinic  l>3ttcn-.  cf»ni|>osed  of  strips  of  zinc  and 
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PoTlJililc  K^lvMic  hatiery,  twtnljp  itnc^aibon  celU  (Drexher). 

tinuni,  uniied  by  coi>|)cr  jtrips  in  the  shape  of  the  letter  V  inverted. 
These  zinc  and  platinum  strips  thus  united  arc  passed  through  holes 
wade  in  a  rubber  plate,  beneath  which  i«  a  ^qtiar^  trough  of  rubber,  di- 
ided  into  forty-nine  compartments  or  cells.  The^e  cells  contain  the 
acbd  solution,  which  can  be  raised  to  the  metnllic  strips  so  as  to  imhierse 
ihein.  The  whole  batter)'  is  about  the  weight  of  a  No.  4  fatadic  ma- 
chine of  the  Gfllvano-Faradic  Co.'s  manufacture. 

Gaivawaeters  or  Galvaitoicopa . — The  general  principles  on  which 
galvanometers  are  constructed  have  been  already  described  (F.lcctro- 
lysica^  p.  40). 

A  galvanometer  which,  by  Dr.  Rockwell's  suggestion,  was  made  by 

lessrs.  Chester  &  Ca,  is  repreflented  in  Fig.  58.    It  is  of  the  long-coil 

variety,  and  is  provided  with  a  "  shunt,"  which  has  a  resistance  cquiv» 

lent  to  tjo  miles  of  telegraph  wire.    This  galvaaonietei  nicasuaa  witb 

'  Seitntifit  Amfrkan,  Scptetabor  aS,  187a. 
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Poftabk  Ik«b-Locb>Bcl>^  baiierjr,  twenty  eelli  (lliamM  Hall]. 

■nwdcrablc  accuracy  ihc  strength  ofihc  galvanic  cunciil,  since  lh«  do- 
lection  ui  riic  needle  is  in  tolerably  exact  proportion  to  ihe  number  of 

■Hj  InlrodHCet!  inio  the  ciicutt.  It  is  very  useful,  tlieiefore,  in  coiii|)ar. 
ig  different  batteries  or  llie  same  bailcry  at  differeni  times,  in  order  to 
deicnninc  bow  mtich  power  it  has  low.  When  a  ihiriy-twocell  zinc- 
carbon  bailcry  is  in  perfect  order  it  will  dellect  the  nt-cille  of  this  gal- 
ranomctcr  from  .40*  ttpwardt ;  fifteen  cells  will  cauxe  a  dcHection  of 
about  20*  or  js".  'I"hc  deflection  of  the  laiter  port,  when  a  large  mim- 
bcr  of  cella  arc  introduced,  is  not  exactly  [rroportional  as  in  the  first 
part,  but  sufficiently  so  (or  all  practical  uses. 

The  onSnary  "  short-coil "  galvanometers  (giilvano«oopes>are  so  deli- 
cate !hat  one  or  two  cells  send  the  needle  round  to  90*,  and  are  lhcr& 
fore  uHfful  only  to  determine  the  picscncc  and  direction  of  the  current. 
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r-rcnncHi  ApponlU*,  iocludine  Stopper  RhcuMttt  GnlvanoKupc,  Fatulic  Coil,  fb  ■ 
(Galruio-Farailic  Manufaclutinc  Co.);      Hiik  apiuiaiut  majt  be  connccced  nidi 
utjp  deared  number  of  l>rge  cetU  in  the  cellar. 

Rhnstaies. — The  general  object  and  principle  of  the  rheostat  hsi 
b«n  already  described  (Eleciro-Phygics,  p.  <ia).  It  n-mains  here  W 
speak  of  those  forms  that  are  best  adapted  for  electrotherapetitict 


Fltt-Sl. 
Gittanomrtcr  used  by  ttie  Auilioiv    (Chc«cr  *  Co.) 

A  form  of  rheostat,  very  well  known  to  electro-physiologists  and 
electro-tlierapetitists,  is  that  of  Siemens,  and  introduced  inio  electro- 
therapeiitics  by  Brenner  in  his  rescxrchc*  on  the  ear.  The  unit  of 
Sieiiirns  is  a  coUimn  of  mercury,  one  metre  long,  with  a  traniversc  sec- 
tion of  one  square  millimetre  at  32"  F.  The  rheofUt  may  eontain 
1,110  or  2,too  iinit<<.  The  metallic  blocks  or  pieces  on  the  lop  are 
attached  to  insulated  coils  of  wire,  which  in  their  length  correspond  lo 
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emtftu'  SlQp/er'Rkeast<a.~-On  (be  cudc  U,  tlic  mctBltic  dUk*  ivc  Dumbctod   bjr 
unrtt  &oin  o  to  10  i  on  the  circle  C,  by  lens,  (rom  O  10  too ;  on  tin  drcls  D, 

I    by  liiiKln<K  frotn  o  to  i.ooo,      T<>  uic  llic  ilicuttal,  eonac«c  the  nice  A  vith 
one  of  th«  po^  of  tlw  baitoov  ^md  tlie  wire  E  wilfa  one  u(  Ilie  cLectradn :  ta 
i1h»  w»y  Um  twliittBcoi  of  Uie  rbMMiat  ore  iocluiled  in  tlic  circuit,  conKti(utui]{ 
what  b  Oklled  a  ' '  tttendary  tinurt, " 
e  nuiiilHTis  I,  1,  3,  4.  5.  6.  7.  etc.,  10,  20,  30,  40,  50,  60,  etc,,  io«, 
300,  300,  j(oo,  etc,  marfced  over  them.  At  tlie  central  end  of  eadi  divi> 
sion  of  th<  star-shaped  top-piccc  there  is  a  hole  foi  receiving  llic  stoi»- 
l>cr.     When  all  ihe  Mopiwrrs  arc  inserted  in    the   division  marked  o, 
ttictc  is  no  rc^sloncc  in  tbe  rheosiai,  and  the  current  goes  directly 
through  i;,  and  not  at  all  tluoiigh  Uic  body  of  Uic  patient,  fur  the  roa- 
I       8on  that  metal  i:onducls  elMUicily  very  imich  belter  ih-xn  the  body,  and 
^hrlicn  it  has  a  choice  it  will  take  the  ]uth  through  the  best  conductor. 
^^    Wlicn  now,  the  stoppers  arc  inserted  so  that  some  of  the  coils  of  wire 
connected  vrith  the  divisions  of  the  top  piece,  say  those  marked  5,  50 
500^  are  brought  into  the  circuit,  the  current  will  have  to  overcome  not 
only  llie  res-isiancc  of  the  metallic  connections,  but  also  the  resistance 
of  550  Siemenx'  units,  represented  b^  corresponding  lengths  of  copper 
wire,  and  by  preference  much  more  of  the  current  will  pass  tliiough  the 
I       body.      If  all  the  resistances,    1,110  or  2,100  units,  are  inierjioscd, 
^■nost  of  the  current  passes  through  the  body.     If  alL  tlie  stoppers  ure 
^■removed,  a  part  of  the  current  goes  through  the  rheostat. 

tiAeosfiit  of  Mavfr  &•  Woff. ~M3.yei  &  Wolff,  of  Vienna,  have 
constructed  a  simple  form  of  rheostat — a  wooden  box  containing  coili 
of  wire  corresponding  to  \,6o$  Siemens'  units. 

Hjdrorhteslai  {■waler  rhtoiial,  or  Hquid  rheostat).— -Ytix  all  the  prac- 
tical piirposci  of  e)ecuo>tl)erapeutics,  even  for  the  most  delicate  appli- 
cations to  the  most  delicate  organs,  as  the  car,  eye,  etc.,  the  common 
vacer  rheostat — or,  as  it  is  sometimes  called,  hydro-rhcoslat,  or  liquid 
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rheostat — is  soffidcnlly  jirecise,  and  in  convenience  is  inconiparjl)!; 
Hipcrior  to  the  sto|)|ier  rheos-taies. 

llic  water  rheostat,  reprcsciucil  in  ilie  cut,  is  aimplr  a  column  of 
wAtcr,  inlcti>i>si;d  m  the  circuit,  and  so  arranged  that  the  distances  be- 
tween the  extremities  of  the  luetals  that  close  the  circuit  Ifaroiigh  tbe 
water  can  be  increased  or  diminiihed  ai  pleasure. 


Hydro-RbcMtiu  (Calvano'Faradie  MonvEiCtBriBg  Co.). 

The  preciMoa  that  physiologists  and  physicians  obtain  by  the  iae<X 
the  stopper  rheostat  is  more  apparent  than  real,  A  study  of  Ohm'i 
law  will  diow  thai  the  qiumtity  of  electricity  that  flows  through  the  body 
in  any  electrical  application,  depends  not  alone  on  the  nature  of  the 
conducting  wire,  and  Ihe  number  of  cells  employed,  hut  also  on  the 
nature  of  the  electroiies,  the  quality  and  degree  of  mowlure  in  them, 
the  amount  of  pressure  used,  their  dislaoce  from  each  other,  and  the 
part  of  the  body  thai  is  treated.  Those  who  arc  particular  to  state  the 
number  of  cells  employed,  and  the  number  of  units  interposedi,  are 
therefore  much  less  precise  than  they  suppose  ;  for,  besides  all  the  qua- 
lifications ju.st  ^vcn,  the  strength  of  even  the  most  constaot  cells  viriet 
wore  or  less  from  time  to  time  {»cc  chapter  on  Olini's  Law,  pp.  66-84.) 
Reports,  therefore,  that  contain  in  full  detail  the  number  of  elements 
employed,  and  the  number  of  units  interposed  in  the  circuits,  are  appar- 
ently but  not  really  precise  ;  the  careful  physiological  researches  on  defi- 
nite and  very  Uniited  portions  of  tissue,  the  statement  of  the  kind  of  cell 
(•niployed,  and  the  number  of  them  and  the  number  of  resistances  of 


the  rhe<utat  interposed,  may  convey  an  approximite  id^  of  the 
Etrength  of  current,  and  thus  laay  be- of  service  to  otbor  invesagailors, 
but  ia  the  very  nature  of  things  ih-y  cannot  be  occurale.  In  the  ordU 
nary  applicaJioua  of  cloctro-thcrapcutic^  unless  it  be  limited  cleciroly 
sia,  we  ofietitiraea  stale  the  number  and  kiml  uf  cells  ein|jloycd,  but 
.■Iwij  I  H'iih  the  implied  provitio  that  we  arc  feiiggesting  approximate  and 
not  mathematical  tnilh. 

So  far  as  producing  delicate  sliadcs  and  grades  of  sensation  is  con- 
cerned, the  water  rheostat,  when  properly  coustructed  and  adjusted,  ii 
fully  as  liu»twonhyas  the  stopper  rheostat,  and  far  more  convenient 
for  the  operator.  A  rheostat  of  some  fonn,  though  not  indispensable 
in  clecErtcal  applications,  ia  yet  a  great  convenience,  and.  especially  in 
centra]  galvanijiation  and  in  local  gali-anifation  of  the  ncrve-oentm,  a 
very  great  convenience.  In  ordinary  peripheral  appltcationSi,  unless  it 
be  to  very  sensitive  parts,  the  rheostat  ia  not  required. 

Eieftr»di$.—0{  the  many  varieties  of  cleclrodc*.  we  shall  describe 
those  only  that  arc  i>ractically  uxfuU 


rnivenal  Handle  for  Ekcirodai,  with  Intcrrupttr  (Gulvsno-FvocUc  ManufftcturiBg 

Co.). 


F1C.61. 

UnhrcTMl  IluiJlei  for  Elecliodes,  wrilh  Iniomipter— innUled  (GAlvAn«-FuadIc  Man* 

uCxcluring  Co. ). 


The  peculiarity  of  these  handle*  (Fig.  62)  is,  that  there  is  no  expt'scd 
metallic  surface,  the  connection  being  made  at  tlie  eksed  ends.  A  dis- 
advantage of  these  electrodes  is  that  they  can  be  used  only  with  otve 
confhicting  wire,  to  which  they  are  permanently  attached. 
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Out  elect  rodec  of  v*riiM»  aut 
in  ctailau«cl  smtt,  to  be  xt* 
uoicd    lo    univcrMl  handles 
Pt«.<3,  (KiilOci  tnd  UaUanoFnradic 

tons  Sponge  Occuotlc.     Muiii£iii:t«rui£  Co.). 


t 


Kic.  »j. 

Hnid    KuUier 
»ail     Electnxk      _ 
lRte(ru|>icr(Kid(la1. 


i"io.  Hh 
Pkin    Woaden   Spoiit^OioUcr, 
nith  SpoDgc  dutacbcd  (Kidder). 


Fib.  ttj. 
SmkU  Sponge  Elecuoik  (KkUa). 


^ 


Fib.  U. 

Uuchentie'i  Electnxla, 


Fla.»>. 

RockweU's  Bnus   B^   IClKlrodc  fa 
General  FmdUstlon  (Kiddn). 


A  large,  «oft  spODge,  loosely  folded  about  this  ball,  makes  the  moH 
couvenicnt  possible  eicctiode  for  general  faradization. 
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FW.  JO. 

Bmi^'s  StiliMiMj  Electrode  (Calvkno-Fiiradic  SlKRafactnHng  Co.). 

This  can  be  screwed  to  the  eckc  of  a  tible.     I'he 


rftD  be  iintcrewed  ind  moistened. 


sponge  at  llie  (op 
In  inuny  a |>plication9  to  ilie  ear 


Tie.  iu 
Adjutnble  Electrode,  wilh  Bond— (Ktd<Ia>, 

eye,  head,  and  face  ihu>  is  a.  most  convenient  electrode  for  the  hand  of 
patient  to  rest  upon. 
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Tiitrsc  adjtistaljk  clcclrodcs,  which  are  made  of  several  diffcrcnl 
sizes,  have  lung  been  to  un  incli>{>etisal>l<:.  Thuy  can  be  CLStcncd  by 
means  of  a  simjilc  cloth  bind  to  any  part  of  the  body,  and  kepi  there 
as  long  as  may  lie  necessary. 

In  diseases  of  the  skin,  in  rheumatism,  in  sprains,  and  iti  tunivrs;,  and 
in  all  caAes  when:  it  is  desired  lo  keep  the  clccliodc  long  in  one  s)>ot, 
ihey  are  most  convenient  A  second  advantage  which  they  have,  is, 
that  they  can  be  passed  easily  under  the  dulhing,  thus  saving  much 
undrcsNng  on  the  part  of  the  patient. 

These  adjustable  clcclrodcs  oan  be  covered  with  a  sponge,  which  cas 
be  sewed  through  the  hole  at  the  edge,  or  what  i»  very  much  bener, 
with  electrode  covers,  to  be  hereafter  described. 

We  use  these  adjusiablc  electrodes  in  central  galvanlraiion,  galvao- 
ixaiion  uf  the  cervical  sym|>alhctic,  and  brain  and  spine,  and  in  a  large 
variety  of  peripheral  applications,  in  some  applications,  as  in  centra) 
galvanization,  oiie  electrode  is  adjustable,  while  the  other  held  by  the 
patient  is  of  the  ordinary  fomi  with  a  handle.  We  do  not  mnch  itsc 
the  bands  that  accompany  ihein,  preferring  (o  hold  the  electrode  in 
position  by  allowing  ihe  clothing  of  the  pati«in  to  rest  against  it,  or 
having  the  patient  hold  it,  by  a  little  pressure. 

In  galvanisation  of  the  sympathetic,  for  example,  the  adjustable  elec- 
trode can  be  easily  placed  nndcr  the  collar  at  the  back  of  the  neck, 
and  kept  there  by  tlie  pressure  of  the  clothing. 


II-..  7S 

Bftirti'*  AdjiisuhlcriieetrMie — unill 
\ve — wIlli  flanm;]  co»«r. 


FIuimI  Covpr  for  Adjuuable  Elafr 
cio<l«— «iBsll  lute. 


TTiese  flannel  covers  arc  provided  with  elastics  in  their  edges  so  that 
they  remain  in  position  when  put  on  the  electrode,  and  are  ea&ily  slipped 
off  and  on.  They  can  be  washM  like  towels,  and  the  expense  of  mak- 
ing tliem  is  so  slight,  that  a  large  niuiihcr  can  be  kept  constantly  on 
hand.  Another  advantage  of  these  flannel  covers  is  that  the  current  Is 
more  painfully  felt  through  them  ilian  through  siKinges,  and  hence  there 
is,  while  using  them,  less  liability  to  give  loo  stiong  currents.  We  have 
long  been  accustomed  to  use  these  covers  in  all  central  applications  of 
the  galvanic  ciirrenL 
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At^wtabla  Elccirailc,  witli  «ponin  fCal-  Ohlnng  Adjustable  ElcciruJc  (Gfll 

vano'FWiadic  HanulftclunnsCo,).  vano-PonuUc  MBaursi'luniij;  Co.). 

These  adjiisuble  elecirodes  with  spongcB  are  very  convenient  foi 
application  to  paticnis  confined  to  bed.  Thcj-  may  be  placed  uiidci 
the  patient  against  tKc  back,  or  on  the  abdomen,  or  on  any  part  of  the 
body,  without  teriotisly  disturbing  the  position  of  the  patient. 


I 


Fie,  j«.  Tie  IT.  fio.  r^. 

Hetfttik  bcuib        The  tame  ^Ih  bruih  putTied  within  Spinitl  Et«ctr»j«. 

(Kldik(>.  Ihccylmiltr  for  prnici^tion.  Galrano-Fararlic  M'fg.  Co. 

^  eurrtnt-revfrter  ifilh fitxible  tIertroiUs. — Cut  79  ri'iirescnts  a  cur- 
lent-rcienwr  recently  tlevisetl  and  pcrTeirieil,  and  whicli  was  fiist  con- 
»tnicted  by  Messrs.  'I'icniann  Sc  Co.  It  is  now  also  made  by  the  Gal- 
vano-Faradic  Atanuracturing  Co. 

It  differs  mainly  in  this  feature  from  other  devices  to  accoinplipH  the 
■ame  purposes,  vii. :  that  the  current  is  revcrsti  by  simple  and  ilight 


FtC  w 
Qunl's  CurT«nI-ReT«rafr,  wilh  ftexible  eiMtrodcL 


In  the  vertical  section  of  ihe  hard  nibher  handle,  A  A  is  leprcKHlc) 
as  springing  up  ajiainsl  the  metallic  plate  on  ihc  tipper  and  inner  sur- 
&ce  of  the  handle.  Freeing  (his  slightly  down,  metallic  conaedioai* 
broken  and  the  current  is  intcmipled;  jircssing  it  (irmly  down,  ilie 
cotincctton  is  made  :ind  rfsvrstttax  Bit,  the  metallic  plate  on  the  lover 
snr(acc  of  the  handle. 

C  rc|>reient3  the  wires  that  connect  vith  the  battery,  enclosed  ia  > 
rtibber  liibing  E. 

F  and  G  are  flexible  wire  electrodes  anned  with  sponges  ;  they  can 
be  sqxiraied  several  inches  and  kept  there,  or  put  close  together  u 
rei>rc?citl<.-d  in  ihc  cuL  The  advantages  of  (his  are  these : — i.  In 
nany  of  the  ajiiilications  of  loralircd  electrization  this  neat  and  simple 
oirangement  saves  considerable  cx]}enditiire  of  muscle  on  the  part  of 
the  operator.  One  hand  can  be  perfectly  free  while  the  other  holds 
uid  guides  the  etvctrodc.  In  elccnizing  the  muscles  of  the  hand  and 
ami,  and  of  the  face  eftpedally,  it  is  fiar  more  convenient  than  to  use 
separate  electrodes. 

2.  In  cases  of  paralysis  of  motion  and  of  sensation,  where  tvUau 
ailemaifses  are  sonictiincs  indicated,  this  i«  the  easiest  cvnceivalile 
method  of  reversing  the  current     Wc  find  the  arrangement  of  the  fiesi' 
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tl«  electfodei  veiy  oonvenitnt  in  externa!  applicsiions  to  tumots,  ihcn- 
iiatic  joints,  and  spisins. 

The  ftiKcial  elcctiodes  that  arc  nec>,ic(!  fi>r  loot!  appIicationK  lo  sfie- 
lial  parts,  as  Ihc  eye,  the  car,  hLr)-nx,  ce^ophaj^ns,  rectum,  vagina,  ulc- 
us, bladder,  urethra,  and  so  forth,  will  be  described  in  the  chapters  de- 
moted to  the  elecirical  Irealtiieiil  of  these  organs.  We  propose  here  to 
Vfircaent  and  describe  only  thnsc  that  arc  of  general  use  in  all  the  or- 
linary  applications,  botli  of  genera!  and  localized  cite  tri  ration. 

The  variety  of  shapes  and  modilieations  that  may  be  given  to  clec* 
vodcs  is  liniiled  only  hy  the  la«te,  inclinxitons,  and  peculiarilics  of  the 
9|>eraior.  In  describing  those  that  we  chiefly  use  and  recommend,  we 
io  not  desire  to  give  the  iniiiression  that  wc  regard  them  as  better  than 
liavc  been  or  may  be  devised  by  others ;  but  simply  that  they  have 
utisfactonly  answered  our  purposes,  and  will,  we  believe,  in  the  main 
be  satisfaciury  to  o^ers. 

UnpoiariiabU  EUttrodts, —  ft  Js  well  known  to  electro- phywologistS 
that  in  consequence  of  the  electrolytic  changes  that  take  place  during 
the  passage  of  a  current  from  the  electrodes  to  the  body,  a  change 
takes  place  at  the  i^urface  of  the  electrodes,  by  which  a  new  electrical 
action  is  set  up  that  to  a  certain  extent  interferes  with  the  tnaln  current 
and  alM)  causes  pain.  Electrodes  thus  affected  are  called  polarized. 
(See  Electro- Physics,  p.  31.) 

Dr.  Hiizig,*  of  Berlin,  has  devised  electrode*  In  which  this  secondary 
electrical  action  at  the  surface  does  not  take  place ;  lo  these  he  has 
given  the  name  wi/o/az-teaA/c  electrodes.  These  aie  made  un|>olariia- 
bte  by  a  solution  of  sulphate  of  sine.  By  the  courtesy  of  Dr.  Hitzig, 
we  were  enabled  to  test  them  while  in  Berlin,  and  were  favombly 
impressed  with  dieir  action.  The  pain  produced  by  stable  galvanizalioD 
is  sometimes  very  disagreeable,  and  by  these  electrodes  It  was  certainly 
diminished.  They  can  be  «*ed  several  hours  n-ithout  exhibiting  any 
polarization.  The  subject  of  unpolarliable  electrodes  had  previously 
received  the  attention  of  Regiuuld,  Mattciicci,  and  Du  Bols-Rcymond. 

Rubber  Coi'trs  Jer  Conducling  IVirts. — ^The  conducting  wires  con* 
neciing  the  electrodes  with  the  apparatus  are  covered  with  silk  ;  they 
may  he  still  further  insulated  by  flexible  rubber.  We  have  long  been 
accttsloiucd  to  use  these  rubber  covers,  and  are  much  pleased  with 
theni.  If  the  rubber  is  properly  prepared  it  will  not  injure  the  silk 
covering  beneath  it.     Some  eleclro-tberapeutists  have  rubber  coveringi 


*  Ueb«r  die  Anwendnng  anitalamubarer  Electroden  is  der  Etedrolhcrspit.    Bv- 
KJu>isclie  WoclicDKtiriCt,  1867,  No.  S9. 
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of  a  different  color  fui  the  two  poles,  thus  alTordinj;  a  icady  loeaot  d 
distinguiithing  them. 

Can  e/  EUitretUt- — Electro-therapeutics  is  a  series  of  details ;  anJ 
siiiong  the  more  important  of  these  detaih  is  the  care  of  the  clcctiodei 
The  chemical  action,  even  of  the  sccuiiilary  coil  and  faradic  current,  it 
euRicient  to  conrode  any  metal  that  is  used,  except  platinum ;  and  pUti- 
nuni  eleccrode&orenuely,  ifcvcr,  used  except  in  electrolytic  opcnttuni 
The  coypcr  plates  used  at  the  feci  in  general  faradiiaiion  become  iiinrc 
or  Icsd  coirodcd  and  require  occasional  cleaning,  in  order  to  kccji  thwi 
bright.  All  the  general  and  special  electrodes  of  alt  kinds  refiuire oc- 
casional poliibing  with  sandpaper,  einory-paper,  or  whiiiiig.  Iiiim 
adv;totagc  to  have  the  electrodes,  s.i,  well  as  the  batteries,  nickeliied, 
so  as  to  reduce  cono^ion  to  a  minioium. 

'i'he  sponges  that  are  attached  to  the  electrodes  need  to  be  fieqceailj' 
w.ihht.-d  in  witiiii  wnlcr,  and  those  lliat  xvc  much  used  shotild  be  <xcfr 
siotially  ditiinfccted  with  chlorinatctl  ^aliilions.  It  is  better,  hotii'cv(T,l0 
make  delicate  and  particidar  patients,  especially  ladies,  supply  that 
own  sponges.  Hut  a  physician  who  has  a  large  genera)  oi  s)>{ciil 
piactice  will  find  it  very  dilTicult,  if  not  impossible,  to  keep  a  !irg«  u> 
sortinent  of  electrodes,  sgionges,  and  electrode  covers  always  H-panlci 
snd  hence  it  becomes  necessary  to  treat  many  of  the  patients  with  l)u 
tame  eUctrodc.  To  meet  this  difficulty  wc  devised  the  electrode  cofcn, 
elsewhere  desciibed.  These  can  be  thrown  off  with  every  apphcalioa 
and  washed  weekly,  like  towels.  The  expense  and  labof  of  iiiikltf 
them  is  so  slight  tliat  some  electro-thcrapcutiats,  after  using  them  aft* 
tiniL-B,  cast  Iheni  aside  entirely. 

European  BatUries. —  For  the  sake  of  our  European  readers.  vegiK 
very  brief  descriptions  of  a  few  of  the  batteries  that  arc  at  the  present 
date  most  used  by  £uropcan  clcctro-theTapeulisLs.     All  who  coniult 
thin  book — Americans  as  well  as  Europeans — may  fmd  it  uf  interest  to 
compare  the  workmanship  of  the  different  countries.    A  fact  which  fuch 
a  Lomparison  constantly  suggests  is,  that  all  advanced  and  active  elccuo- 
logists  in  all  countries  have  rcalUed  the  same  dilliculties  and  wants  o( 
the  specially,  and  have  sought  to  overcome  Uiein  by  similar  or  tKarly 
similar  methods,  and  nearly  all  have  in  a  greater  or  less  measure  succeed 
cd.     On  the  whole,  wiili  special  advaoiages  or  disadvantages  on  both 
sides,  the  American  batteries  for  the  faradic  current,  the  galvanic  cut-J 
rent,  and  for  the  gaJvatio-cauiery,  are  superior  to  the  Kuropean.*  " 

*  Fm  the  electtotyp««  of  the  tuts  that  Kccompany  thew  deacriptuiiu  of  the  Ei^ith 
appuatiu  we  arc  iadebictl  toihckindncuof  Dr.  Alihaiu.  ThcdcKri|>tloiiiarcco» 
deued  &ua  the  ihiid  edition  a(  Uis  tteaiise  oa  Etectrlulcy. 


I 


Merer  umI  Mduet**  Fuadk  Machine. 

'j  Paradie  jVtjrAiwf,— This  well-known  separaie-cotl  machine, 
wliichis  run  by  a  linc-carbon  cell,  is  witldy  used  in  Europe. 

Duchenn^s  faroiUc  apparatus  is  of  tbc  scpuate-coil  variety  ;  it  IS 
inferior  in  poriabiliiy  and  convenience  to  many  oibcr  European  as  well 
u  to  the  American  machines.     It  is  run  by  a  Bimsen's  cell. 

L<gtn^r^ s  faroilic  apparatus  is  pupiilar  in  Fnincei  oo  account  of  iu 
portability  and  cheapness. 

GaiffiifaradU  apparatus  u  very  porl&ble,  and  gives  a  fair  strength 
of  cuircni.  He  has  made  two  fonns  of  faradic  machines,  one  tun  by 
a  chloride  of  silver  clement,  and  the  other  by  a  sulphate  of  nctcury 
elcmenL 
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Du  Soii-Rtymond' i faradic  affaratus,  or  "  sledge,"  as  ii  ni  called^  ii 
run  bj"  an  element  of  Grove  or  Bunsen.  It  U  provided  willi  a  "gal 
vanic  key"  for  {^niof;  and  closing  the  drcuit  at  pleaMirc.  '["he  uia 
chinos  of  Benedict  and  of  Sienieni-Halske  ire  modifications  of  that  of 
Du  Bois-Reyjiiond. 

KxDgcr  Sl  Kirschmann,  of  Berlin,  have  constructed  a  good  faraitic 
niachmc,  wiiidi  i»  run  by  a  Leclianehi  element.  It  is  arranged  for  stow 
or  r.ipid  intcmi|}|tons. 

So  far  as  we  are  able  to  learn,  cone  of  these  machines  hare  aay 
special  nJvaiitnges  over  those  of  American  manufacture  i>rcviou*I|f 
described,  and  some  of  thciu  are  much  inferior  to  Uie  most  recent 
American  iniprovemenit. 

Siohrer'i  Zhu-carbon  GalvanU  Bafttry. — Dr.  Emil  StOhrer,  of 
Dresden,  ■!•  the  pioneer  in  the  art  of  making  convenient  and  tmslworthy 
galvanic  apparatus  for  el ectro-therapeu lists.  Wn  nukes  combinatiooi 
of  linc-carbon  cells,  both  portable  and  non-portable.  He  was,  we  be- 
lieve, the  first  10  devise  convenient  and  simple  current-reverscrs  ami 
current -scltacrs.  These  batteries  have  ihe  dt3.idvaiit%c  of  all  liiic- 
carbun  Ixittcries,  that  the  carbons  arc  friable.  They  also  polarize 
rapidly,  though  not  so  rapidly  as  Sntee's  cell,  and  tf  the  plates  are  ke|>l 
long  in  the  suUition  the  current  becomes  very  weak. 

Faveauj^s  battery  (Fig.  8r),  which  is  quite  portable,  consists  of  frotn 
twenty  to  fifty  Miiall  Sniec*&  cells.  It  is  fumialied  with  a  switch,  by 
which  any  desired  miniber  of  elements  can  be  brought  into  the  circuit 
It  is  pravided  nith  a  dial  or  currenr-selectcr,  for  brtngiiig  any  number 
of  cells  into  the  ciraiit.  The  Jara  are  nude  of  hard  rublier  or  porce- 
lain. The  tray  containing  the  jars  is  lifted  and  let  duwn  at  pleaaure. 
This  battery  is  much  used  in  England.  It  haK,  however,  the  diud- 
vanlagc  of  all  consinictions  of  Smee's  cells,  that  il  rapidly  pulartres 
and  weakens.     \Vc  prefer  simiLir  combinations  of  dnc-caibon  cells. 

Becker-Mu'uhtad  or  Siemens- Mndin^cr  Stationary  Gaivanie  Bat- 
tery.— This  battery,  which  is  highly  praised  by  Althaus,  consists  <A 
fifly  modified  Danieli's  cells.  No  .acid  is  used  in  it,  but  only  water  fo( 
the  zinc  surface  and  snliihate  of  copper  for  die  copper  surface.  The 
celb,  which  arc  (|uilc  large,  are  kept  down  cellar,  and  contained  in  two 
boxc*.  The  advani.igeK  of  this  battery  are,  that  on  account  of  no  acid 
being  used  the  chemical  action  is  very  feeble,  and  polarization  is  re- 
duced to  a  inininnim ;  and  that,  like  ihc  Cabinet  battery,  on  accouai 
of  its  steadiness  of  action,  it  u  better  adapted  for  nervous  and  irritable 
patients  than  the  small  batteries. 
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Vl',.  8t. 

Fo»eux'*  Ponat>le  Ualvank  Bftltcrr- 


Rftnalts  Stationary  Galvanic  Apparatus. — In  Germany,  this  appa. 
ralus,  comjMjsed  of  sixty  cells  of  Sienxns-Halsk*  modifications  of 
Dinieirs  battery,  ii  much  u*ed.  It  »  provided  with  a  galvmoscopc,  a 
curri^ot-sclecter  wid  a  currcnl-reverser.     TTiw  apparatus,  (hough  vcrj 
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good  indcvti,  would  ajipear  to  b«  infciior  tu  conveuiencc  to  the  Aineri 
can  Cabinet  battery,  previously  Ucsciibcd. 


Tic.  a*. 
Mayer  ii  MclUcr's  Pvttable  CalvftiM-Fiinulic  Ajiparalai, 


The  idea  or  coiiibining  both  currents  in  «  single  apparatus  seems  to 
have  occurred  almo<>c  simultaneously  to  the  plecIiologi«ts  ami  mecha- 
nician!! of  Europe  and  America.  TIic  practical  advantages  of  my 
combination  thai  has  yet  been  o^cred  arc  not,  for  portable  use  at  1«A 
so  great  as  was  cKpccicd.  The  galvanic  current  which  they  give  is  api 
10  Ue  too  frelile  fur  alt  occasions,  and  the  size  of  the  apparjLttif  it 
much  larger  than  is  needed  for  the  faradic  current  alone. 

Tliifl  ap]>aralu»  of  Meyer  &  ^felCecr  'm  provided  with  agalvanoKcvd 
ctirrcnt-sclecicr  and  cuTrent-rcver*cr.  Jt  is  so  arranged  that  the  fiifl 
or  the  In&l  portion  of  the  cells  may  be  used  at  picasarr,  thus  avoiding 
the  di:ipru  portion  ale  u&e  uf  the  tirst  portion.  Zinc-carbon  cells  ut 
used,  and  Ihcy  arc  rai&cd  and  depressed  as  in  the  American  v.QSi 
caibon  batceriec. 


CHAPTER  IX 


LOCALIZED   ELECTKIZATION. 


Thi  ehjtct  of  Utatiud  tUctriMMn  is  h  imfim  tht  d'trui  actian  ef 
the  currents  to /or  as  petstblr.  t»  seme  farticular  part  of  the  body. 

This  is  aeceinphshed  hj  f^Uuing  tUetrodes  so  that  the  current,  in 
Raising  /n'ta  one  tt>  the  i>ther,  thall  ehiefiv  traverse  only  tkat  particular 
part  thai  is  to  he  affected. 

Both  citrrenis  tiuy  be  locoliied  in  ihu  vrxf,  hence  the  iJivisMn  of 
localiivd  electrizatiun  into  localited  faradization  and  localiieJ  gnlvaaU 
jcation. 

Tbc  Kienttfic  use  either  of  localised  gaivanixatian  or  faraJisettton 
requires  as  accurate  as  possible  preliminary  Jiagiwsit  of  the  Jistast, 

la  cases  of  doubt  it  is  nece«)(^  to  elcctme  in  succession  all  the 
suspected  localities  until  ihc  result:)  of  treatment  show  conclusively 
that  we  have  hit  upon  the  scat  of  the  diseaAC.  Accoidini;lyt  in  obsli- 
oate  or  doubtful  cases  the  head,  the  cervical  sj-mpathctic,  and  the 
siiinCf  and  in  some  in&iances  the  uterus  or  organs  of  the  abdomen,  are 
to  be  succcssircl)-  cicctrixcd. 

la  Uic  very  numerous  cases  of  doubt  also,  when  the  locality  of  the 
disease  cannot  be  ascertained,  as  well  as  in  conditions  of  irritation 
where  elecltixaiion  of  the  seat  of  the  disease  will  not  be  borne,  peri- 
pheral 3pi)licattons  alone  are  frequently  of  <tccidcd  service.  For  peri* 
phcRil  applications  both  the  galvanic  and  fatadic  currents  arc  used ; 
for  central  applications,  chiefly  the  galvanic.  In  some  diseaws,  as,  for 
example,  locomotor  ataxia,  in  certain  stages  it  is  better  to  treat  the 
prominent  symptoms,  as,  for  example,  the  anesthesia,  than  the  seat  o( 
the  disease  in  the  spine. 

Instruments  for  Loealiud  Electrisation. — In  localized  clcctriiaiion 
the  same  galvanic  and  faradic  apparatus  are  used  as  in  general  electri- 
zation. For  localized  electrization  in  all  its  modiiications  there  are 
Deeded  a  variety  of  electrodes  of  different  shapes  and  sues,  to  reach 
the  vaiioua  localities  and  accomplish  the  difTcicnt  indications. 
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Of  tlie  cleciroties  Uiere  are  tlirce  general  forms :  the  eltdrii  hand; 
tkt  mtlalt'u  brush ;  solid  mtialt  and  metatt  eovtred  vhth  sffngi, 
fttinneS,  limn,  or  chamois,  llioroughly  moistened. 

Dry  er  Cutaneous  Faraditation. — ^To  accomplish  dry  faradiution 
ihc  portion  of  the  skin  over  vrhich  the  application  is  to  be  made  should 
be  wiped  thoroujjhly  dr>'>  or,  what  is  belter  still,  sprinkled  wilh  some 
absorbing  powder,  as  the  common  nursery  powder ;  and  the  applica- 
tion may  Ijl-  made  with  the  dry  hand  of  the  operaiur,  or  with  metallic 
electrodes. 

In  diy  faradization  with  the  hand  there  is  heard  a  peculiar  crackling 
sound,  which  is  caused  by  the  sparks  that  lake  place  as  the  cuiTfnt 
passes  from  dificreni  pmiits  of  the  hand  to  the  skin, 

Hlicn  the  dry  hand  is  used,  the  operator  passes  the  current  through 
his  o»-»  person,  one  of  the  electrodes  applied  to  >ome  near  point  by 
an  assLitant,  or  held  in  (he  band  by  the  patient  himself.  Solid  raeiallic 
electrodes  of  various  shapes  mxy  be  used  for  dry  electrisation. 

Dry  clcctriiotion  by  the  metallic  bmsh  with  a  strong  current,  foradic 
Or  galvanic,  is  3  very  ixiinfiil  method  of  application,  and  is  to  be  re- 
sorted to  only  in  those  cases  where  there  is  profound  cutaneous  anas- 
tlietia  or  in  neural^jia.  In  all  cases  where  there  is  great  sensitiveness 
the  hand  is  to  be  preferred  to  any  form  of  artificial  electrodes, 

SUttrif  Moxa. — The  so-called  eleeiric  moxa  is  produced  by  using  a 
luetollic  brush,  plate  or  (wjint,  and  one  moistened  electrode.  The  dry 
electrode  is  rapidly  touched  to  the  surface  where  the  moxa  is  to  be 
made,  while  the  other  is  kept  firmly  applied  to  some  near  and  io- 
different  i>oini.  The  surEatce  of  the  skin  may  previously  be  rubbed 
ver>'  dry.  or  sprinkled  with  some  absorbing  powder. 

The  operacion  rec]nires  a  current  of  some  strength,  and  is  exceed- 
ingly painful.  It  is  chiefly  employed  as  a  counter-irritaot  in  oeursl^ 
in  which  afl'izclion  it  is  frequently  successful.  The  electric  moxa  may 
alio  be  [irodoced  by  meani  of  two  metallic  brushes,  one  of  which  is 
presvcd  on  the  skin. 

EUetritation  wUh  Afoiifetied EUctrodes.—'When  it  is  desired  to  affect 
the  tissues  lying  beneath  the  epidermis,  it  is  better  to  us«  electrodes 
covered  with  jponge,  chamois,  or  flannel,  Ih^rougMy  moittened  with 
salt  water  or  oidinary  water.* 

The  sice  and  shape  of  the  electrode  employed  must  be  modified  ac- 
cording to  the  situation  and  sensitiveness  of  the  part  where  the  currenl 

*  In  firadiiuion  wt  never  ot  hut  rarely  n^  tnic  in  the  water ;  in  pIvanUalMa 
It  I*  tomcttcie*  ■  srcat  Mlvantkce,  because  it  iii«k««  the  ciurent  mort  p«laf«Uy  Mt, 
and  tliu  prevents  the  use  of  too  sitoni>  cnnenci; 
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IS  to  b«  localized,  and  also  by  the  sensitiveness  of  the  patient.  As  a 
rule,  small,  Gnely-|}ointed  electrodes  are  required  for  localized  fsiadi' 
jaiion  of  ungic  inti<.ctcs,  largci  etcctrddcs  for  brge  miiscles,  or  gioii|)s 
of  muscles,  and  those  with  the  largest  surface  for  galvaoJEation,  of  thr 
sympalhctic,  bratit  and  spine. 

When  the  current  is  looilijted  by  means  of  moistened  electrodes,  it 
difTui^es  itself  ihiough  the  body  Ijctwccn  the  electrodes  in  various  dl- 
lectiotLs.  The  extirnt  of  this  difTuMOn  will  be  variously  modini-d  Uy  ihc 
situation  of  the  electrodes  and  Ihe  structure  and  relation  of  the  parts 
that  lie  Iwtween  them  (see  Klec I ro- Physiology).  It  is  manifeRt  alsci  [hat 
the  density  of  the  current,  other  conditions  being  the  same,  will  be  great- 
cat  near  the  electrode  and  least  at  the  farthest  point  between  them,  7'Af 
siren^lh  <i/  iJu  turrttU  beivg  iJu  same,  small  eUetroiUs  are  mort  fainful 
than  thou  with  a  broad  surfaee,  and  mitallu  mare  than  tkt  wet  sponge 
orfiatttul.  The  least  painful  form  of  arlificlal  electrode  is  a  soft  sponge, 
with  a  broad  surface,  and  well  moistened. 

Dirt<t  and  JnJirtet  Mtectrhatitn.—'XyiQ  general  methods  of  localized 
electrization  are  recognised — llic  dirett  and  ihe  indireet.  In  direct  elec- 
trization Ihe  application  is  made  over  tlie  muscle  10  be  excited.  In  in- 
direct  electrization  the  application  is  made  to  the  nerve  which  sujiplies 
the  miisclci.  In  the  former  nielJiod,  large  electrode*  are  preferred  ;  in 
ifae  latter,  usually  those  which  are  small  and  pointed.  The  faradic  ciir- 
f  eni  is  best  indicated  for  direct  dectiization,  and  the  galvanic  for  indirect. 

The  points  where  the  motor  nerves  enter  the  muscles  arc  called 
-*motof  points."  They  have  been  carefully  demonstrated  and  located 
t>y  Ziemssen  and  ourselves. 

Defiaitien  «f  Terms. — In  sta&U  appliaitioQsboth  electrodes  are  kept 
in  a  fixed  position. 

In  latije  applications  one  of  the  electrodes  is  moved  or  glided  ovet 
tfae  surface  ;  sometimes  both  of  the  electrodes  are  moved  simultaneously. 

A  current  is  caX\c^t:antinuiius  when  it  is  allowed  to  flow  in  one  direc- 
tion without  interriiplion.  Only  the  galvanic  current  can  be  continuous, 
since  tha  OuadJc  is  always  ia  a  coadidon  of  tntcrroption. 

A  current  is  called  interrupted  when  it  is  broken  by  removing  one  of 
ihc  electrodes,  or  by  some  form  of  current -breaker  in  the  electrode,  or 
by  any  method  of  breaking  the  circuit.  The  (aradic  current  is  always 
interrupted  by  its  rheolomc,  but  it  vM.y  be  still  further  iotcrrupted  by 
fcmonng  one  of  the  electrodes. 

A  current  is  called  uniform  when  it  remains  of  the  same  strength 
daring  the  applications  of  the  electrodes. 

A  current  is  called  by  us  hurnuingt  when  its  strength  is  gradually 
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ftugmented  during  the  ^plications.  This  raethod  possesses  a  great  ai> 
vantage  in  treating  conditions  of  trritiiion  and  inilamiiuiioii.  Ii  majr 
be  used  with  both  galvanieation  and  raradiiation.  A  much  more  pov- 
erlul  current  can  be  borne  when  its  strength  is  gradually  tHcreastd  iK:tn 
wlien  it  is  suddenly  let  on  in  full  force  with  the  first  closure  of  tlic  cir- 
cuit, tA  is  usually  the  custom  with  the  majority  of  electro-tbcrapcuiUti. 
A  current  which  when  suddenly  clo&ed  may  cause  unbeardl>te  pain,  and, 
when  applied  near  the  nerve-centres,  may  induce  dizziness  and  foinincss, 
may  ofientimes  be  borne  without  discomfort  and  with  positive  advantage 
if  it  is  gradually  increased  from  a  very  raild  current.  With  the  feradic 
curreiil  a  mild  antcjithcsia  is  produced.* 

Increasing  cmrcnts  are  indicated  in  applications  to  the  brain,  sympt 
thetic,  spinal  cord,  the  eye  and  ear,  ureiKra.  inflamed  joints,  and  to 
ail  condiliun*  of  great  irritation  in  any  part  of  the  body. 

The  fiuadic  cuncnt  (of  Kidder's  apparatus)  may  be  increased  by 
slowly  withdrawing  the  metallic  tube.  To  gradually  increase  the  gal- 
vanic Current,  a  rheofttat  of  some  kind  is  needed.  The  galvanic  current 
can  also  be  increased  by  an  arrangement  thai  gradually  adds  to  ihc  num- 
ber of  elements  without  interrupting  the  current,  or  nbcn  a  siwege 
electrode  is  used,  by  slowly  increasing  the  pressure. 

The  term  j-aliaic  alttrnaiives  is  applied  to  those  applications  in 
which  the  direction  of  the  current  i»  reversed  coniiriuaily.  while  dw 
electrodes  arc  kept  liim.  The  curicnt-reverser  is  a  very  convenient 
instrument  for  producing  voltaic  alternatives  (see  p.  ^24). 

For  electrization  of  muscles,  labile  or  stable  inlemTpled  cuirenlsaie 
preferred.  For  electiiiation  of  the  bead,  spina!  cord,  sympathetic,  and 
nerve-tracts  and  plexuses,  stable  continu(>us  currents  arc  indicated,  and 
these  again  may  be  either  uniform  or  increasing.  Labile  or  stable  in- 
terrupted currents  are  best  adapted  to  produ<!e  muscular  contiacitond 
and  cause  most  potent  physical  and  mechanical  effects,  while  siabte 
continuous  currents,  whether  unifurm  or  increasing,  produce  the  strong 
est  electrolytic  or  catalytic  action. 

In  cases  where  the  eleclro-nnu^ailar  contractility  is  not  greatly  di- 
minished, it  is  an  advantage  to  use  electrodes  with  a  broad  surface, 
since  thereby  tseveral  motor  points  may  be  influenced  simidtaneously, 
together  with  a  considerable  extent  of  muscular  tissue,  and  because 
iheyare  less  painful  than  small  electrodes.  In  such  cases  the  faradic 
current  is  preferable. 

When  the  electro-muscular  contractility  is  very  greatly  diminished,  as 

*  S«e  an  ahJcte  «n  Farailic  AiuMttiedt,  b^  Dr.  A.  Tripisr,  of  Psniv  '<>  Archive  at 
QcctTology  and  NeHroli>e7,  Maj,  t$74. 
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it>  freqiienll)'  happens  in  parali-sis,  contmctions  are  best  jiroduceL  hy 
L«null,  tincly  pwiiled  elcrtrodcs,  applied  at  ttir  motor  poiats  o(  llie  m> 
lilividuaJ  muscles  ;  yet  even  here  electrodes  of  iiiodcraie  site  are  usually 

[ircferabltf.     Such  cues  often  require  the  galmtic  curreat. 

H  Dttailt  of  ApplUatioM  of  Latalited  Etecinza/un. 

GnlzaHisathn  ef  the  Cenlral Nenvut  System. — It  b  necessary  lo  beat 
in  mind  at  the  ouliet,  that  to  produce  powerful  clectroij'tic  elTecta  on 
the  brain,  spinal  coid,  and  syinpalhelJc,  the  galvanic  current  is  prefer- 
able  to  the  firadic,  although  the  faradic  current  certainly  affects  the 
nerve-centre*. 

kG^tvamxatiint  tif  the  fftjJ. — The  head  may  be  electrized  in  a  variety 
jniys,  according  to  the  supposed  seat  of  the  disease.  One  pole  may 
^aced  on  the  forehead  and  the  otljtr  on  ihe  oi^ciput ;  or  boih  poles 
may  be  pkiccd  over  the  ears  or  on  Ihe  iiustmd  processes.  Another 
method  which  wc  frequently  adopt  is  to  place  the  positive  pole  on  the 
summit,  over  Ihe  sujiposcd  organ  of  firnine!>s,  and  the  other  at  the  oc< 

tciput,  or  under  the  chin. 
To  atlcct  ilie  base  uf  the  brain,  the  electrodes  may  be  placed  on  ot 
behind  the  nustoid  processes.  To  confine  the  action  to  one  side  ot 
the  brain,  one  electrode  may  be  placed  on  Ihe  forehead,  ov-er  ihe  eye, 
and  the  other  on  the  mastoid  procc^iS  of  the  same  side.  The  patient 
may  hold  one  of  the  poles  in  tb«  hand.  Still  another  method  le&Tt  n^cd 
is  to  place  an  electrode  on  each  temple. 

Less  diz^inets  ir  caused  if  the  current  is  opened  and  closed  with  the 
]iosttive  than  with  the  negative  pole.     It  is  well,  therefore,  to  first  apply 

•  the  negative  pole. 
Ijta.  dizziness  is  caused  when  the  current  flows  through  one  side  of 
the  head,  or  from  the  forehead  to  the  occiput,  tlian  when  it  is  sent  from 
one  ftkle  to  the  other,  through  the  mastoid  processes  (sec  lillectro- 
Physiology,  p.  itj). 

»Tf>e  utf  of  some  kind  of  a  rhfosUit,  so  as  to  avoid  mlerrvfting  tkt  fur- 
reftt  er  jiiving  suddrn  "  s/totks  "  on  (losing  and  opeiiin^t  "  almost  tndis- 
pemable  in  rUetrismg  the  brain  and  neck.  With  regard  to  the  direction 
of  the  current,  it  is  usually  belter  lo  place  the  negative  pole  nearest  the 
neck,  and  the  positive  pole  nearest  the  forehead.  But  this  rule  is  liable 
to  many  exceptions,  and  each  case  must  be  studied  by  itself.* 

FJectriiation  of  the  bead  produces  fiaslics  of  light  through  irritallon 
:Df  retina,  and  dizziness,  which  with  many  is  diaagrceable.     If  the  ap- 


*  See  rvinarkt  on  polar  eSecii.  p.  loi. 
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plicalioD  is  too  long  coniinued,  headache  and  insoci^tiia,  and  gearUl 
maiaise,  may  rcsnlt.  Padcnis  whom  a  short  application  through  thr 
licad  bcncBts.  are  soinctiiiics  injured  irht^n  th«  stance  ia  protntctoj. 
(Ja'vanuatit.n  of  the  head  should  bv  made  with  broad  electrodes,  with 
a  stable  cuireni,  uhtch  may  be  either  unifornt  or  increasing,  and  should 
not  exceed  from  onc'balf  a  raioute  or  three-quarters  of  a  minuic.  tc 
hve  or  Icn  minutes,  and  with  a  mild  current. 

To  all  these  nil«  in  regard  to  the  strength  of  currents  there  are  et- 
ceptions.  Thcic  are  cases  of  even  very  delicate  patients  tfiat  will  beir 
ahiioftt  any  anioiint  of  electricity  through  the  head  and  neck. 

Cahanisalien  (•/  the  Ccrvital  Syipiithctie. — The  portion  of  the  syni 
pathetic  to  which  galvaniiatjon  is  chiefiy  directed  for  therapeutical  pur- 
poses is  the  ccrvtral,  althotii^li  the  cephalic,  thoracic,  and  abtJornlnil 
ganglia  arc  unquestionably  affected  by  it,  though  not  with  so  specific, 
demonstrable,  and  immediate  results. 

Tliere  are  a  imitiber  of  melliods  by  which  ihe  superior,  middle,  and 
inferior  cervical  ganglia  may  be  demonstrably  affected  by  the  galvanic 
ciirrcnL 


CalmalEillwior  the  Ccrv^eal  Syopathcile 


I.  One  electrode  with  an  oblong  extremity  is  placed  in  toe  aurkulo- 
maxillary  fossa,  while  the  other  with  a  larger  surface  is  applied  owr, 
or  by  the  side  of  the  sixth  and  seventh  cervical  vertebra  (see  Fig.  95). 

The  second  electrode  may  also  be  applied  at  any  point  along  ilie 
■pine,  from  the  occipnt  to  Ibc  coccyx.  It  is  by  this  method  that  dipl^C 
contractions  are  usually  produced  with  most  saccMi. 
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9.  Tbe  first  electrode  being  placed  as  before,  in  th&  aunculo<mixilluy 
fossa,  ibc  other,  witli  a  surlace  o{  moderate  diameter,  is  applied  Just 
above  the  ni.tnuhniuu  stcmi,  by  ibc  side  of  the  stenioK:lcido-iiiastoid 
lusdc  (sec  Fig.  96). 


GalfsnimJiHi  of  the  Ccrrlcal  Syiiipatlieiic,  bcludlns  the  I^euuio£utric. 


The  second  electrode  may  also  be  ap[)licd  higher  up  tn  the  neck,  op 
'^posite  tbe  middle  cervical  ganglion. 

The  above  arc  the  two  methods  vhich  have  been  most  frequently  enw 
plowed.    Other  ineihods  are  the  following. 

■  3.  The  first  ciccuodc  being  placed  aa  before,  the  other  may  be  ap. 
plied  on  tbe  altouldci,  clbovr,  or  in  the  tiaiid  of  tbe  opposite  side,  or  in 
the  axilla. 

4.  Both  sides  may  be  galvanized  simultaaeously,  by  placing  an  elec- 
Bode  over  the  mastoid  processes. 
H    5.  One  electrode  is  placed  just  above  the  manubritmi  stcrni,  and  the 
^fcther  at  any  point  down  the  spine. 

^P  6.  One  elcciiode  is  placed  over  the  sixth  and  seventh  cervical  verte- 
brae, and  ihc  other  over  the  brachial  pk-xus,  at  the  pit  of  ihe  stomach, 
iiut  above  the  manubrium  itcnii,  in  cither  hand,  or  at  the  feet. 

In  all  these  methods  either  direction  of  the  current  may  be  used,  ac- 
cording as  calming  or  inilaling  effects  are  desired  (see  p.  aSi). 

Concerning  the  physiological  effects  of  galvanization  of  the  sympa- 
thetic sec  ELlcctro-Ph>-5ioIogy,  p.  [38. 
Applications  lo  the  nympaihetic  should  be  made  from  one  to  lea 
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rainiUM,  *nd  with  from  five  to  tw«nty-five  cells.  Several  methods  ru»y 
be  tried  at  a  single  sitting  in  cases  wtiere  the  applications  are  veil 
bonie. 

Bearing  in  mjocl  that  in  all  sucb  attempts  to  galvanize  the  cervic^ 
sympachctici  the  pncumogastric  and  spine  must  he  more  or  less  influ- 
enced, the  general  indican'ons  for  the  use  of  this  method  of  treittinetit 
to  wtich  cxpciicutc  would  seem  to  point  arc  these  : — 

1.  Cerebral  anicuiia  aiitl  byperiemia.  Tiie^ecouditiotis  are  associated 
nith  and  area  part  of  a  hrgevaiietj*  of  diseases.  Insomnia,  hemiplegia, 
tic  douloureux,  many  dii^eases  of  the  eye  and  ear,  as  nenro- retinitis,  ner- 
vous deafness  and  tinnitus  auriuin,  arc  all  more  or  Ics^  associated  with 
cerebral  anxmia,  hypcracniio,  and  all  have  been  treated  by  galvaaij^tion 
of  the  cervical  sympathetic,  n-ith  more  or  less  success. 

3.  Diiotders  of  the  vasomotor  nerves.  Under  thii  head  may  be  in- 
cluded some  case^  af  deficient  circidation,  cutaneous  h)-pcncsthcsia,  and 
certain  discasi;»  of  the  iikin. 

3-  Fiinctionil  diseases  of  the  digestive  and  genital  apjinratus.  Cal- 
vanizatioQ  of  the  sympathetic  in  these  conditions  seems  to  work,  partly 
at  least,  by  rctlex  action,  iind  partly,  also,  by  the  inllticnce  which  the 
spinal  cord  and  pnctimogastric  receive  during  the  applications. 

It  is  *carcely  nece&sary  lo  remark  that  the  tx^hsivf  use  ef  galvanu 
tatien  of  the  cervUat  sympatktiic  is  ifidicated  only  in  exeefitional  cases. 
\\  is  to  be  employed  in  connection  or  alternation  with  general  faradiza- 
tion and  galvaniiation  of  ihc  brain,  s])inal  cord,  and  periphery.  A  noie- 
wonhy  advantage  of  this  method  of  treatment  in  those  cases  for  which 
it  u  of  service  is  the  comparatively  fthort  lime  required  for  its  employ- 
ment 

The  objection  that  galvanization  of  the  cervical  sympathetic  is  a 
dangerous  procedure  will  be  considered  in  the  chapter  on  central  gal- 
vanisation. 

Geivanizathn  of  the  Spine. — The  spine  may  be  electrieed  by  placing 
ono  electrode  at  the  ncci|iul,  and  the  other  at  the  coccyx.  One  of  ihe 
electrodes  may  be  kept  in  situ,  while  the  other  is  slowly  passed  up  and 
down  the  entire  length  of  the  cord.  Either  pole  may  be  passed  up  and 
down  in  this  way  according  to  the  effect  <lcs.irc*i 

Thc  current  may  also  ibc  locidixed  in  any  put  of  the  spine  that  ntay 
be  required,  by  giving  the  electrodes  the  proper  position.  The  appli- 
cations m.-iy  be  made  with  ten  cells  and  upwards,  and  should  not  usually 
exceed  five  or  ten  minutes.  The  applications  should  be  sensitively 
felt,  like  a  gentle  mtiatard  plaster,  but  should  not  be  excessively  pAin 
fill,  like  a  blister. 


PERIPflERAL  FARADIZATION. 


339 


[  Pantdiraltoii  cf  the  Ftdal  ttetrt  toi  MukIcl     Eydid  firmljr  clowd  asd  nosth 
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no.  to. 
Fuadintioo  of  tbo  Mutcla  of  the  Thigh,  oontiution  ol  the  quwlricep^ 


Tia.  t». 
rarailitAlion  of  Popliteal  Ncm  and  PerOBctl  MukIol     Foot  bro«cni  upwMil  ud 

outward. 
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EfeetruatwH  of  Plexuses^  Nerves,  and  Musclet. — PIcicuscs,  nerves, 
and  muscles  are  treated  by  both  currents  (see  chapter  on  dilTercntial 
indications  foi  the  use  of  tlic  galvanic  and  fanidtc  currents). 

One  electrode  may  be  applied  to  a  plexus  and  the  other  to  one  of  its 
branches,  or  (o  a  muscle  or  group  of  muscles.  Both  electrode:*  may  be 
applied  10  the  nerve,  or  one  to  the  nerve  and  the  other  to  a  muscle ;  or 
both  may  be  applied  to  a  niiisde  or  group  of  mu!;cle&  .411  these  np|>)i- 
cations  may  he  made  citlicrr  nrilh  or  witliout  regard  to  the  direction  of 
the  current,  and  different  methods  may  be  tried  at  tl)c  same  iifancc. 

In  all  the  posidons  described  in  the  above  cuts,  contrjclions  should 
be  producwl  wilh  mild  faradic  currents,  wlicn  the  electrodes  arc  in  the 
posilion  represented.  !f  very  strong  currents  are  necessary  or  no  ceil' 
tractions  are  possible,  the  muscles  art  in  a  £(^ndiiion  of  Uteast. 

Ptripherat  apflicatifns  an  indicated  where  the  disease  is  funly  of  a 
peripheral  character;  the  partly  central  applications  art  indicated  where 
the  disease  is  of  a  central  oripn. 

labile  intetnipted  applications  are  indicated  vrliere  it  is  desired  to 
produce  mechnnical  effects  or  mitscnlar  contractions,  as  in  anxsthesia 
ami  paralysis. 

Stable  conlinuous  applications  are  Indicated  where  it  Is  desired  to 
produce  cicctrotonic,  chemical,  or  catalytic  effect^  as  in  neuralgia. 

Benedict*  makes  the  following  somewhat  over-refined  subdivisions 
of  ihe  methods  oX galvanization  of  the  cenire  and  periphery  : 

Spinal-tord  current :  both  poles  are  placed  on  the  spine,  cither  near 
together,  or  at  some  distaoce  Ironi  each  other. 

Spinal-tord-root  current :  one  pole  is  placed  on  the  spine,  and  the 
other  is  pasted  up  and  down  by  tlie  sides  of  the  vcrtebrat. 

Spinal-cord'Plexus  current:  one  pole  is  placed  on  the  spine,  and  th« 
Other  on  a  plexus  of  nerves, 

Spittal-eord-nerve  eurrent:  one  pole  is  placed  on  the  spine,  and  the 
other  on  a  nerve. 

Spinal-eord-Mutele  eurrtnt :  one  pole  b  placed  on  the  spine  and  the 
other  on  a  muscle. 

PlexuT-neri'i  current.'  one  pole  is  placed  on  a  plexns  of  nerves  and 
the  other  on  a  nerve. 

/llerve-muscle  current:  ore  pole  U  placed  on  a  nerve  and  the  other 
on  a  muscle. 

These  aiTienis  may  be  either  rta^U  or  laMe,  CMtinufut  or  ialer- 
rupted,  uniform  or  increasing. 


*  Opi  dt.,  p.  St 
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Ftc.  Bf . 
Spiiul' eoid-brEcfatal  pltxus  airrat> 


Tta.ga. 

SEibal-cotiI-tn«iil)an  nem  current. 

The  method  of  electrizing  the  eye,  ear,  nose,  larynx,  cesophagua, 
ticait,  lungs,  stomach,  Htfcr,  kidneys,  spleen,  intestines,  rectum,  Madder, 
male  and  femxle  organs  of  generation,  will  be  described  in  the  chapien 
devoted  to  diseases  of  tlicsc  organs. 

The  method  of  eleciriiing  individual  nerves  and  muscles  has  been  de- 
tcrihcd  and  iUnstrated  in  the  chapter  on  electro-therapeutical  anatomy. 
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iiffttt  ef  Current  modified  by  lAe  Length  »f  Afpliealion, — Tbc  sensa- 
tions aiid  the  effccis  of  electrical  applications  arc  cons!  J<rrably  moclificd 
by  the  length  of  time  that  thcclcctrodcs  uc  kept  in  jiosition.  When  the 
faradii  current  is  ftrsi  applied  to  the  skin,  it  causes  a  stinging,  pricking 
tensatioo,  perceptibly  strongest  at  the  negative  pole ;  if  Itic  cleclrodts 
are  kept  in  position  the  Knsadun  mair  gradually  diminidi,  and  the  parts 
«fill  become  very  sightly  benumbed,  and  if  now  tlic  strcngtli  of  ilie  cur- 
rent be  gradvsUy  increased,  little  or  no  additional  pain  is  caused.  If 
the  current  is  at  first  very  strong,  it  cannot  be  borac  long  enough  lo  pro- 
duce this  benumbing  effect. 

When  the  galvan'u  current  is  first  applied  to  the  skin  it  causes  no 
sensation  or  scarcely  any,  unlcM  it  be  very  strong  or  is  directed  over  or 
near  a  motor  nerve;  if  the  electrodes  are  kept  in  position  for  a  few 
seconds,  a  slight  buioing  sensation  is  felt  at  both  [wies,  but  strongest  at 
the  ntgtUivt.  This  burning  sensation  increases  quite  rapidly  until  the 
sensation  it  ciases  is  like  that  of  a  strong  mustard  plaster,  or  hot  iron,  aod 
becomes  unendutable.  live  benumbing  effect  of  the  faradic  current  is 
not  experienced.  The  fact  that  the  galvanic  current  is  but  liitle  felt  at 
first,  leads  those  physicians  who  have  not  been  accustomed  to  it  to  use 
it  altogether  too  strong.  This  increase  of  the  pain  under  the  galvajiic 
current  is  due  to  two  causes — the  moisiening  of  the  skin  through  the 
oaoi<ilure  of  the  electrode,  so  thai  it  becomes  a  better  conductor  of  elec- 
tricity, and  the  special  chemical  action  of  the  poles  (see  Electro- Physi* 
ology.  p.  tSi).  Tliis  tnCreosed  con<Iuctivity  of  the  skin  is  the  partial  if 
Rot  complete  expbnation  of  the  fact  that  the  muscles  contract  under  a 
feebler  current  after  the  electrodes  have  been  some  time  in  one  place.  It 
13  not  imi>Dssible,  however,  that  the  nerves  or  muscles  may  be  so  stimu- 
lated by  the  Cuncnl  as  to  contract  more  readily  than  before  stimulation. 

The  reverse  proposition,  that  strong  currents  used  for  a  long  time 
enfeeble  tbe  nerves  and  muscles  so  that  they  respond  less  readily  to  the 
current,  13  certainly  Irvc,  and  is  easy  of  danonstnition,  especially  in  cases 
of  facial  paralysis.  For  this  reasoo,  prolonged  applicatioos  &e<]ueiitl7 
do  more  harm  than  gtwd. 

Effeett  of  Loealittd  £leetritatien. — Localixcd  electrization  has  to  a 
limited  extent  the  same  direct  effect  on  the  part  to  which  the  applica- 
tion 13  made  that  general  electrization  has  on  tbe  whole  body.  It  act* 
as  a  locally  stimulating  tonic 

Improi'tmtnt  in  Lota!  Nutrition  the  leading  (ffett  of  Leealiiei  Rlee- 
fritatien. — ^Thc  Ica<ling3nd  general  effect  of  localized  electrization,  and 
unc  which  is  a  complex  result  of  the  various  special  cQects,  is  improvt 

nt  in  heal  nittrition^ 
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Localized  electrization  of  an  alTO]>hi«4l  or  pnorl)'  nourisbed  tmucle 
duses  itiiX  muscle  lo  improve  In  she  and  strength  ;  localized  electrixa- 
tion  of  an  atrophied  or  poorly  Dourished  organ,  as  ihc  titenis.  causes  it 
lo  increase  ia  site  auid  iuiprorcin  functional  activity. 

Localixi'd  electrizaiion  of  any  part  of  the  cerehro-spinal  system  im- 
proves the  nutrition  of  that  part,  and  as  a  result  the  whole  body.  o>'ci 
which  the  ccrcbro-sinnal  system  presides),  may  improve  in  nutrition. 
Thus  localised  may  indirectly  have  »ntc  of  the  same  effects  as  genenl 
eleclrizalion.  Similarly,  also,  as  we  descend  frotn  the  centre  toward  the 
periphery  electrization  of  any  ncr/e  branch  or  plexus  improves  ^e  na- 
tridon,  not  only  of  the  nerve  acted  on,  but  also  of  its  various  brandies, 
and  of  the  muscles  and  organs  that  it  supplies. 

When  the  nutrition  of  an  atrophied  part  ia  improved  it  grows  larger ; 
when  the  nulrilion  of  a  iiypertrophied  part  is  improved  it  grows  siiaUci. 
The  same  treatment  that  makes  a  fiabby  muscle  increase  in  size  cnuici 
a  goitre  to  dliiiini>h  in  uzc.  Thcae  opposite  effects  of  the  local  use  of 
«leclricily,  though  apparently  inconsistent,  are  yet  quite  con»stent  (see 
Electro-Physiology,  p.  tgi ;  and  Electro-Surgery,  chapter  on  Tumors). 

'I'he  sfiffiai  effects  of  lucalized,  unlike  those  of  general  clectriuitioii, 
cannot  be  broaftly  stated  or  classilicd,  for  the  obvious  reason  that  they 
must  so  largely  depend  on  the  locality  to  which  the  application  is  made. 

Althoinjli  applications  to  the  central  nen-ous  (.yttem  are  sotnetiinef 
followed  by  mild  and  limited  degrees  of  the  primary,  secondary,  and 
permanent  eSucta  that  result  from  general  faradization  or  central  gal- 
vanizatton  ;  .yet  the  cases  where  the  full  order  of  these  effects  is  so 
marked  and  dcdded  as  lo  be  obier^-ed  are  comparatively  unfrcijuenL 

Applications  to  the  brain  and  sympathetic  sysiciii  may  be  followed 
primarily  by  relief  of  pain,  slight  exhilaration,  a  feeling  of  warmth  or 
somnolence ;  secondarily  by  fatigue,  headache,  or  soreness  of  the 
muscles,  or  exacerbation  of  the  morbid  symptoms ;  and  permanently  by 
improvement  in  sleep,  strength,  and  capacity  for  labor. 

But  this  ori/cr  of  effects  from  tot.,*lijtcd  electrization  is  exceptional,  even 
from  applications  made  lo  the  head.  More  frequently  the  permanent 
effects  are  exjiericnced  without  the  primary,  or  perhaps  both  the  per. 
manent  and  accondary,  and  sometimes  oiily  the  latter. 

Yet  none  of  these  constitutional  effects,  iu  whatever  Order  dicy  may 
occur,  arc  experienced  to  the  extent  that  is  derived  &om  general  fiira- 
diiation. 

The  iigiecabic  symptoms  which  are  most  frequently  observed  after 
localized  applications  to  the  nerve-centree  are  disj>eiitifn  tff  tieefi,  rtUcf 
of  heaJaehe  ar  otbtr  pain,  and  occasionally  sli^ki  rxMilaraticn. 
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idctiracs  the  bcaeficial  Tc»ilts  of  electmatton  of  jxtralysed  muscW 
foUow  immediately  after  the  aiiplication-  The  patient  is  con&cioUi  of 
an  ability  to  use  the  muscles  treated  with  greater  ease  and  freedom. 
This  iniprovcnicm  may  be  merely  tciinKiraTj-,  or.  as  is  more  frequently 
the  caK,  partial  relapses  occur,  leaving  a  certain  amount  of  )icn»aiivnc 
benefit.  Immediate  relief  of  neuralgic  pain,  and  of  the  reverte  con- 
dition, atiKHthesla.  may  follow  localized  as  well  as  general  electrisation. 
The  trmporar)-  relief  of  the  neuralgia  may  be  camplcte,  while  that  of 
an-TSlhe^ta  is  usually  only  [Kiitial  and  limited.     1»  both  conditions  the 

tevU  symptoms  may  recur,  or  a  certain  amount  of  permanent  benofi* 
may  remain. 

Among  the  disagreeable  symptoms  arc  i/istin^js,  Weariness,  eppret- 
siait,  A/iulache,  soreness  in  Ihe  mutcUs,  exhaustion,  and  imiefiHahU  ner- 
vousntss. 

Tftese  disagreeable  sjTnptoms  are  most  likely  to  result  from  applica- 
lions  that  have  been  cither  too  severe  or  loo  protracted  for  the  con- 

tdttioo  of  the  paticat ;  and  yet  they  should  by  no  means  excite  aWin, 
since  they  often  accompany  the  moiit  successful  results.  These  un- 
pleasant symptoms  are  more  likely  to  follow  the  use  of  the  galvanic 
current  (ban  the  faradic,  especially  when  the  applications  are  proiractcd. 

»The  opinion  that  has  been  expressed  by  certain  writers,  tliat  the  head  is 
more  likely  to  be  unpleasantly  affected  by  the  faradic  than  the  galvanic 
current,  is  not  sustained  by  experience.     The  phenomena  of  di/zincis, 

I  heaviness,  etc.  fret]ucntly  experienced  after  even  a  very  short  applica* 
tion  to  the  head,  arc  but  rarely  observed  when  the  faradic  CuTrenl  of  a 
continuous^coil  ap|iaratiis  is  employed,  with  a  Urge  soft  sponge,  or  tlie 
hand  of  the  operator. 
Applications  oflocalizcd  electrization  to  individual  muscles  or  groups 
of  muscles  rarely  give  rise  to  any  constitutional  symptoms  whatever, 
unless  ibc  clccirwles  are  placed  on  or  near  the  head. 
H  The  special  effects  of  localized  electnintion  of  special  organs,  as  the 
eye,  car,  larynx,  stomach,  liver,  intestines,  utcnis,  ovaries,  bladder,  cic, 
will  be  described  in  the  chapter*  devoted  to  the  treatment  of  the  diseaaei 
of  these  organs. 

Abselult  Localisation  of  Electricity  imfiastiile.— It  should  be  con- 
Bidcred  that  exclusive  and  ahselute  li/caliuUion  of  Ikt  effects  of  eteclrisa- 
tion  is  impostible.  The  effects  of  both  currents  extend,  cither  directly 
or  by  reflex  action,  to  parts  beyond  the  circuit.  This  is  demonstrated,  not 
only  by  ph)rsiological  experiments,  but  by  the  observed  facts  of  clinical 
ex|>erience.  Thus  it  is  observed,  in  some  irritable  conditions,  that 
galvani/jition  of  the  spine,  and  even  of  the  extremities,  causes  a  metallic 
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laslc  i  that  gslvani nation  cv«n  of  th«  hands  or  feet  sometimes  haalcm 
or  increase*  the  menstrual  discharge,  relieves  headache,  and  producei 
deep.  The  same  effects  to  at  less  degree  are  sometimes  observed  from 
raradi^ation. 

Sonic  of  the  UlnstratJoDs  of  this  fjict  me  quite  stiiktofir.  Thus  la  tb« 
case  of  the  wife  of  a  physician  whom  we  were  treating  by  faradization  of 
the  shoulder  for  rheumatism,  the  menstrual  flow  was  so  much  increued 
and  prolonged  that  it  was  necessary  to  abojidoa  tlie  treatment,  BltlwH||ii 
only  very  mild  currents  and  short  applications  were  used. 

In  the  case  of  a  lady  whom  we  were  treating  for  sciatica,  by  localized 
^vantxation  of  the  painfiil  portion  of  the  nerve,  the  pain  was  de- 
cidedly  relieved,  but  the  effect  was  to  bring  on  a  recurrence  of  die 
measca  after  they  were  suspended,  so  that  the  patient  was  ticaitj  all 
the  time  menstruating. 

These  illustrations  are  extreme  and  comparatively  rare,  but  they 
serve  to  show  clearly  enough  that  the  effects  of  cleclruation  cannot 
well  be  localized  to  the  points  betweea  the  electrodes,  and  that  other 
and  dislant  parts  must,  of  necessity,  be  more  or  less  .ilTected. 

Tlie  tenn  /(V(i//'srrfelcCtriifliion,  introduced  by  Duchcnnc,  is  therefore, 
strictly  s|>caking,  a  misnomer,  since  we  are  taught  by  physics  that  the 
vibrations  of  the  electrical  force  must  diffuse  themselves  in  various  direc- 
tions, and  at  a  considerable  distance  from  the  electrodes,  and  we  are 
taught  by  clinical  exi>criencc  that  the  efftttt  of  electriiatiati,  Itowevcr 
near  together  the  electrodes  may  be  placed,  are  not  entirely  coofioed 
to  the  points  between  or  near  the  electrodes,  but  may  be  felt,  and  it 
some  instances  far  more  demonstrably,  in  di^ani  parts  and  oigans. 

To  the  use  of  tlie  term  localized  clcclrization,  there  is  no  objection, 
provided  it  be  used  understanding! y,  and  with  [he  idea  that  it  is  merdy 
a  term  of  convenience.  The  tenn  local  electrization  is  often  used 
synonymously  with  localiied  electrization,  and  for  the  reasons  here 
suggested  is  preferable  to  it.  LocAliJted  electrization  has  ihrad^-ajitage 
of  being  first  in  the  field,  and  has  become,  to  a  certain  extent,  con- 
secrated by  usage. 
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Uet  proposed  in  geiural  faradixatien  is  to  bring  tvtry  porti^t 
tf  the  boiiy  t-nSer  the  ttifittenct  ef  the  faradie  atrrcnt^  sojiir  at  u pet- 
tibU,  by  externai  appl'uations.  This  U  best  accomplished  by  placing 
pne  pole  {usually  the  negative)  at  the  feet  cr  the  egeepx,  while  the  athef 
is  applied  aver  the  surfaee  «f  the  body. 

TTic  faradie  is  the  current  which  is  almost  exclusively  employed  in 
gcoenU  elcctmatioD,  aad,  for  that  icason,  the  tlirccdons  and  explana- 
tions given  in  this  section,  with  the  exceptions  that  will  be  noted,  apply 
mainly  and  &|)ecially  lo  general  faradization.  Since  [he  discovery  of 
central  galvanisation,  to  be  hereafter  described,  we  have  discarded  the 
tenn  general  electrisation,  and  subitilukd  geaeal  faradiurtion,  for  the 
reason  thai  ihc  galvanic  current  is  preferably  used  in  Ihc  fonn  of  cen- 
tral galvanization. 

In  the  majortly  of  cases  it  is  more  convenient  and  satisfactory  to 
have  a  sheet  of  ooppcr  at  the  fceL  This  position  is  indeed  tlic  rule  in 
general  faradization.  The  broad,  calloux  toks  of  the  feet  are  but 
slightly  sensitive,  and  will  bear  a  Htronger  current  tlian  any  other  por- 
tion of  the  surface  of  the  body.  But  the  passage  of  electricity  through 
the  ankles  causes  rigorous  contractions  of  the  flexors  and  extensors, 
which,  when  the  current  is  very  strong,  may  be  somewhat  painful  Ac- 
cordingly, when  the  patient  is  peculiarly  nervous  and  sensitive,  or  when 
a  current  of  unusual  strength  is  to  be  employed,  and  in  all  cases  where 
a  ftUooger  application  is  desired  than  can  be  borne  through  ibc  ankles, 
or  when  it  is  desired  to  save  time  or  inconvenience,  it  is  advisable  to 
have  the  padent  eit  on  the  plate,  or  a  sponge  electrode  with  a  broad 
furlace  may  be  applied  to  the  coccyx. 

In  general  faradization,  as  io  localised,  the  cunenls  may  be  stable 
(stationary)  or  labile  (moving),  itniform  or  incrtasing. 

Increasing  currents  are  adapted  for  certain  important  centies,  as  the 
head,  spiac,  cervical  sympathetic,  and  ciKo-spinal  and  epigastric  regions. 
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The  advintiige  of  thii  method  of  application  is  that  it  allows  ihe  h«  of 
a  stronger  current  tlian  wiU  oiherwi«  be  borne;  the  slrength  of  the 
current  may  be  so  very  gradually  increased  thai  Ilie  increase  within 
certain  limits  may  be  almost  iiniicrceptibtc  to  the  patient.  This  uiM 
partly  from  Ihe  fact  that  the  current  has  a  slight  benumbingor  amsiktic 
efiecl  (see  Electro-Physiology,  p.  ii  i),  and  partly  from  the  fact  that  by 
a  gradual  increase  of  the  strength  of  the  current  the  paiicnl  issiurtd 
the  shock  that  is  experienced  when  a  strong  ciurcnt  is  suddenly  dtreClt^ 
through  sensitive  portions  of  the  body. 

ZabUe  and  interrufUd  currents  are  adapted  for  the  mnftcles,  espedaUf 
of  the  cxlreiiiilieSi. 

Goteral  /araJicatton  is  very  far  fixHn  being  so  easy  a  process  as  it 
might  appear  from  this  brief  description.  Its  successful  employment 
requires,  on  the  part  of  the  0|>erator,  some  mechanical  dexteiit]^,  entire 
(aniiliarity  with  the  instruments  reciuircd,  a  complete  knowledge  c( 
clectio-thcrapcutica.1  anatomy;  a  personal  acquaintance  with  Ihe  sen- 
sjitions  and  behavior  of  all  portions  of  the  body  tinder  the  ditTerent 
electric  currents ;  close  and  patient  smdy  of  the  diseases  and  motbid 
conditions  in  which  it  is  indicated,  and  of  ihetr  response  to  faradiiaiioiL 
There  arc  those  who  by  long  ]>nictice  are  enabled,  when  necessary,  to 
readily  manipulate  any  portion  of  thf  body  with  either  Kind,  while  there 
is  passing  through  them  a  current  so  powerful  as  Co  keep  many  of  the 
principal  muacles  of  tlie  arms  in  a  state  of  coniraclion.  This  qualifica* 
tion,  however,  though  coni-cnicnt,  is  not  indispensable. 

On  the  side  of  the  patient,  success  in  the  use  of  general  lanulLta- 
tion  requires  soinctiiiiig  of  the  same  patience  and  persereraDce  that 
arc  conceded  to  be  necessary  for  success  in  the  use  of  any  other  form 
of  electrical  treatment. 

Nothing  is  more  difficult  than  to  fully  and  accurately  describe  in 
words  aji  operation  that  in  its  very  nature  demands  actual  sight  and 
experience.  The  true  method  of  learning  tlie  ait  of  general  faradixa- 
lion  is  by  repealed  observations  of  it£  appUcatioit  to  the  /irM/- subject, 
by  personal  experience  of  its  sensations  and  results  at  the  hands  of 
practised  adepts,  and  by  long  and  various  experimenting  on  diverse 
temperament,  and  in  opposiite  states  of  disease.  We  shall  endeavor, 
however,  to  present  the  best  possible  substitute  for  a  course  of  private 
lessons  or  extenrlcd  clinical  observation  in  this  department,  by  answer* 
ing  in  detail  the  (iraciical  questions  that  naturally  present  themselvei 
to  one  who  approaches  the  subject  ab  initio,  and  wlto  has  no  oppor* 
tunity  for  personal  interviews  with  those  to  whom  the  various  steps  of 
the  operation  lia^e  become  already  familiar^ 
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Gk-iHai.  PAKAnitATtOK— appliiation  to  the  h^Ad  bjr  the  hand  of  tbe  <ip«raiuf. 
(til  thiti  M  ia  oil  of  ifac  cou  of  ccacral  Tanuliatioa,  lor  Doavanlcnce  of  Uliistra- 
lltHI  tha  pUwnt  »  rcpfaenieJ  wichoul  any  corflring.  In  Ibe  majority  of  cua 
Um7  ore  proWcled  by  a  (tuwl  or  wrapper,  uid  fraqacntljr  the  nnderclo thing  b 
BOtiCBOved, 

PoiUion  ef  the  -Pa/ien/.^The  patient  should  be  seated  on  an  or- 
dituxy  stool,  witli  his  TacQ  toward  the  iRSirunicnl,  and  his  feet  on  the 
sheet  of  co])[icr  to  which  the  negative  pole  is  attscheit  Any  chair  that 
has  a  back  or  aims  will  sotnewliat  interfere  with  the  tnanipulationk  of 
the  operator. 

Tho»c  patients  who,  through  paralysis  or  debilily,  are  unable  to  &it 
up  at  all,  can  receive  the  treatment  while  l>ing  in  bed  or  on  a  lounge.. 
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Id  tach  cases  the  sheet  of  copper  may  be  placed  ujni^t  against  i 
piUov,  and  the  feec  of  the  patieot  pressed  against  tt,  or  an  etectiodc 
may  b«  placed  at  the  coccyx.  Assistance  will  then  be  required  to  turn 
the  patient  when  the  application  is  made  to  the  back  and  spine,  but  m 
such  cases  partial  apvHcations  are  frequently  all  that  are  required. 

lufaDts  and  very  ksblc  or  very  timid  cliildrcn  should  be  held  in  the 
lip  of  the  mother  or  Dune,  while  aa  assisUot  holdi  the  sponge  to  the 
coccyx. 

Uliile  the  application  is  beit^  made  to  the  lower  liioba  it  is  well  for 
the  patient  to  stand,  in  order  that  the  operator  may  have  access  to  the 
gluteal  regions  and  the  postenor  and  anterior  surface  of  the  thigh. 

Pcsiticn  0f  the  Operator.- — While  mailing  applications  to  the  trunk, 
the  operator  niay  cither  stand  or  sit  by  the  side  of  the  patient,  conve- 
nienlly  near  to  ilie  table,  on  which  are  placed  ibe  apparatus,  elcctrodeSi 
sponges,  bowl  of  water,  and  other  appliances  that  may  be  called  for 
during  the  application. 

While  operating  on  patients  taller  ijmn  himself  the  operator  will  find 
it  easier  to  stand,  especially  while  treating  tlic  head  and  upper  portion 
of  the  trunk.  While  treating  short  patients  the  operator  will  find  it 
less  fatiguing  to  sic  in  a  chair.  Most  operators  will  fiod  it  very  conve- 
nient to  change  their  position  from  a  sitting  to  a  standing  posture,  or 
from  one  side  of  the  patient  to  the  otlicr,  while  making  the  applicatioflt 
to  the  various  parts  of  the  trunk. 

Minor  Apparatus. — Electrodes,  sponges,  and  copper  plate. 

The  best  electrode  for  the  pole  that  is  applied  over  tlic  patient  is  a 
brass  ball  of  about  one  inch  in  diameter. 

Aroiwd  this  bras»  ball  should  be  loosely  folded  a  soft  wet  sponge, 
of  about  six  inches  in  diameter.  This  is  found,  by  exiierience,  to  be 
by  far  the  most  convenient  fonn  of  artificial  clccLrodc  that  can  be 
devised.  Next  to  the  moistened  hand  of  the  operator  it  is  the  tno»t 
agreeable  to  the  patient  of  any  shape  or  quality  of  eleetrode.  The 
sponge  can  be  pressed  or  folded  over  the  brass  ball  so  as  to  make  a 
(^mparativcly  small  electrode,  or  its  entire  surface  may  be  applied. 

When  the  operator  allows  the  current  to  pass  through  his  own 
person,  and  uses  his  hand  as  an  electrode,  holding  the  sponge  atxl  ball 
in  his  other  hand,  he  can  modify  the  apphcaiion  to  any  degree  of 
strength  or  mildness  that  he  may  desire,  by  simply  iocrcasir^c  or  dt- 
mitiishing  the  pressure  of  his  hand  or  lingers  on  the  sponge.  Used  in 
this  way  the  sponge  holding  the  water  acts  like  a  hydro-rheoslat  (see 
p.  319).  When  it  is  necessary  that  the  application  should  be  particularly 
gentle  and  caiitiousi  it  is  well  to  rest  t  c  ball  and  sponge  on  the  table, 
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GutSKAL  Faradoation— «riplicati(Mi  to  (he  xpinc     The  liand  of  the  operatoi 
b  gn  tba  netaUic  t«he,  in  ■  pocitJoa  to  uicreuc  or  diroJnJib  the  current  u  mijr  bt 

OCDtM. 


and  to  begin  the  trcatinent  by  fiiat  pressing  one  hand  firmly  over  the 
psit  desir«<l  to  be  alfecled,  utd  with  the  other  lightly  and  delicately 
touching  the  H^nge,  at  first  with  uiic  finger,  then  with  two,  three,  and 
bur  SQCCcssivcly.  and  finally  with  the  whole  hand,  thus  giving  a  very 
gradiully  iacreaiing  current.  Rained  electrode,  which  is  a  sponge 
covered  at  the  back  with  rubber,  is  very  ooDvenient  for  general  fats- 
dilation. 

A  piect  of  coffer  plate  is  recommended  for  the  negative  electrode 
bccattse  it  is  found  b)  experience  to  be,  on  the  wholci  more  conve 
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nieut  than  any  other  arramgenicnt  thai  has  yet  been  suggcsie«I  The 
bowls  of  wann  water,  large  sponges,  etc,  tliat  have  been  suggcstd, 
are  not  only  nuich  less  clcanlj-  and  convenient  Uian  U»c  copper  [iblt, 
but  are  aUo  much  |>oorer  conductors.  Metallic  slippers  are  taett 
troublesome  than  the  broad  plate,  though  tlieir  appeannce,  pfihapi. 
U  more  ornanienlaL  It  needs  more  care  to  put  on  the  slippers,  and 
if  th«  patient  losci>  his  scLf-conlrol  during  any  »tat;c  of  the  applicaliua, 
and  Ihrowii  up  his  feet,  it  is  Miiiething  of  a  task  to  And  the  elippc 
again  and  accurately  adjust  them. 

In  the  use  of  the  copper  plate  tlicsc  details  must  not  be  foigotical 
/»;/,  to  kcup  it  well  warmed,  in  cold  weather,  by  a  piece  of  heated 
so^&tone  beneath  it ;  sefondly,  to  keep  it  slightly  moistened  with 
warm  water,  in  oider  to  iniprove  the  connection. 

Jf  only  one  foot  is  applied  to  the  co|)pcr  plate,  the  pain  tn  the  ankle, 
during  certain  stagcj  of  strong  applications,  will  be  unendurable.  Id 
mild  applications  it  is  sufficient  to  have  one  foot  on  the  plate.  It  is 
twrcessary  ever  to  bear  in  mind  the  nile,  that  the  i>ain  of  electrical 
applications,  other  conditions  being  eiiual,  is  in  inverse  proportion  to 
the  surface  of  the  clccliode.  The  larger  the  surface  of  the  electrode— 
whether  positive  or  negative — the  less  the  pain.  In  this  tact  consists 
tlie  advantage  of  using  large  sponges. 

In  gcncr^U  faradisation  the  pain  at  the  negative  pole  is  cliicfly  felt  at 
&e  ankles,  and  somewhat  at  the  toes,  but  not  on  the  bottom  of  the 
feet.  The  feeling  of  constriction  in  the  ankles  is  caused  by  the  rapid 
and  violent  contractions  of  the  muscles.  If  only  one  foot  is  applied  to 
the  plate  die  entire  force  of  the  current  must,  of  course,  be  borne  by 
that  foot,  and  furthermore,  the  other  limb  will  receive  do  direct  benefit 
from  the  treatment. 

The  trouble  of  removing  the  shoes  and  stoclcingi  may  be  ob%-iated  by 
placing  a  large  sponge  connected  with  the  negative  pole  at  the  coccyx, 
or  on  the  thighs. 
,  J'ticility,  ikilly  and  readinesi  in  uie  ef  the  X'orious  meihods  (<f  mfdl- 
\mj[  the  strength  and  guality  e/the  current  is  one  very  important  secret 
of  success  in  the  use  of  genereii faradisation.  A  skilful  oferator  wUi 
cause  less  disamfort  with  a  strong  current  than  one  tti/w  is  awkmrd 
will  cause  with  a  very  stteaA  current. 

DttaUs  of  the  Applications  to  the  Different  Parts  of  the  Body.^Kt 
tlie  viuious  pacts  and  organs  of  the  body  differ  very  widely  in  their  sus* 
ceptibihiy  to  faradization,  and  in  the  effects  which  they  receive  from  i^ 
it  becomes  necessary  to  explain  the  modus  operandi  of  the  applicaiiooi 
widi  considerable  fulness  of  detail. 


APPLICATION  TO  HEAD  AND  NECK. 


35} 


I 


I 
I 


Afplicatitns  ft»  tht  Jlead, — ^The  bead,  especially  the  foreheaid,  is,  bj* 
far,  mure  Mrnsitive  to  the  electric  currents  than  any  otJier  ponioii  of  the 
&urficc  of  the  body.  The  two  resaons  for  this  arc  siifHcicatly  obvious. 
The  surfaces  of  bones  are  ilivays  sensitive  to  ihe  fartutu  current,  jis  lo 
any  other  mechanical  influence  ;  ami  the  cranium  is  no  exception  to 
this  law.  Then,  again,  the  fifth  pair  is  an  exceedingly  sensitive  nerve 
in  all  its  ramihcations,  and  especially  over  the  forehead. 

There  arc  many  cases  (hat  do  not  bear  even  niild  applications  to  the 
front  and  top  of  the  head,  and  who  i^eem  to  be  injured  ratlier  than 
benefited  by  iL     With  others,  the  cfTects  arc  highly  agreeable. 

lu  treating  the  rurehcad  the  oiwrutor  should  iwbX  piuaii  hi»  lUuUlcued 
hand  6rmly  over  the  head,  and  then  in.^king  the  connection  with  his 
other  hand  on  the  sponge  and  bras^  ball  of  the  positive  pole,  should 
allow  the  current  10  pass  steadily,  without  inlerniption,  for  otic  or  two 
minuter.  In  Kidder's  faradic  a|>paiatus,  \  R  is  the  best  current  for 
the  forehead.  The  use  of  the  hand  as  an  electrode  is  particularly  de- 
sirable in  nuking  applications  to  tlie  forehead. 

Mcistfniag  th(  Hair, — The  dry  hair  in  a  non-conductor,  and  there- 
fore it  is  always  necessary  lo  utt  it  freely  bejcre  elcctriung  any  ponion 
of  the  head  that  is  covered  by  it.  It  is  not  luually  deunible  to  com- 
pel lady  |>aiienis  to  pull  down  their  hair,  or  to  thoroughly  moisten  it 
A  very  important  centre  for  affecting  tlie  brain  is  the  crown  of  ihc  head, 
between  the  ears,  over  the  so^:nlled  organ  of  firmness, — the  cranial  cen- 
tre. If  (he  hair  at  this  point  be  sufficiently  moistened  to  admit  the  pas- 
sage of  3  mild  current  with  any  convenient  form  of  electrode,  a  peculiar 
and  slightly  painful  sensation  is  experienced. 

Jn  some  exceptional  cases  of  disease  ihc  head  will  bear  currcnlH  of 

considerable  strength.     The  back  of  the  head  over  the  cerebellum  wiil 

usually  bear  quite  strong  ajiplications,     The  current  is  felt  through  the 

ramifications  of  the  occipital  nerves,  giving  rise  oftctitimes  to  seilsa- 

.  tions  not  only  painless,  but  absolutely  agreeable. 

Appiicafiom  if  the  Netk  anH  Throat. — The  back  part  of  Ihe  head 
and  upper  porrion  of  the  spine  will  usually  bear  powerful  appUc^tioas. 
It  is  an  interesting  and  important  fact  thai  very  marked  efftets  may  bt 
proiiuitil  by  general  faraditation,  even  tt'AeH  the  applications  are  made 
finly  lo  the  baik  and  iides  of  the  neck. 

The  reason  for  this  will  be  clear  when  we  come  to  study  the  eleelro- 
therapfutient  OHOlomy  of  the  parts.  From  the  upper  portion  of  the 
spine  and  base  of  the  brain  proceed  the  inosl  important  and  most  sen- 
silive  nervc&of  the  body — the  pncumoga&tric,  and  the  brachial  plcxiUi 
and  the  phrenic  nervea. 
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Funhennore,  the  sjinpathelic  or  ganglionic  system  runs  close  by  the 
spine,  near  to  the  carotid  anery,  and  may  be  reached  and  aSecEed  eh> 
trically  by  pressing  tinnljr  willi  the  fingers,  by  the  anterior  botder  of 
the  slcmo-clcido-masloid  muscle,  at  those  points  where  the  pressure  of 
the  carotid  iii  most  readily  felt. 


tlii.    W.t 


CeXEaAt.  CALVANO-PAKAniZATION, — Applicalinn  to  I !i«  (pine  b]r  *  tpOMp  hcUir. 

A  iloiilik  elect  tcidei*  used,  oiie  t>ut  of  which  ii  coitncetcd  with  the  |[alvanlc>rf 
the  other  wilh  ihe  fundic  sfipnratut.  The  co|>pcr  ptnce  b  sdto  coniMctoI  sU 
bolli  cufTcntB.  Calvano-ranuliintiMi  wc  dv  nt>t  now  viaplof,  but  Ibo  cot  iBb^ 
tratec  perfectly  odc  of  the  ttepi  in  gcntnd  fanujiution. 


If  the  sponge  be  pressed  finnty  on  the  cUio-spinal  centre,  orer  the 
nxth  and  the  seventh  cervical  veitebnc,  and  moved  slightly  on  ettbei 


ac  of  the  spiue,  while  a  powetful  current  is  passing,  the  electric  influ- 
ence m*f  be  fercepiibly  comnmntcated,  not  only  to  the  spine  but 
also  to  the  larynx  through  the  laryngeal  nerves ;  to  the  stomach 
through  the  pneuraogastric  ;  to  the  lungs  through  the  phrenic;  to  both 
arms  an<l  hands  through  the  brachial  plexuNcs  and  their  branches — m 
tktrt.  At  ifu  mfisi  importtmi  turvts  and  firgaHS  «f  iht  b&dy.  The  sym- 
pathetic is  abo  directly  affected  at  this  point. 

There  is  no  other  single  place  on  the  surface  of  the  body  where  the 
electrical  influence  can  be  comtnnnicatcd  to  so  many  important  nerves 
fts  at  the  cilio-ifnnal  centre.  lo  order,  however,  to  afiect  all  these 
nerves  and  organs  above  mentioned  by  faradization  Jl  is  necessary  to 
tiBC  a  povfcrful  current,  and  to  press  the  sponge  very  firmly  against  the 
skio. 

In  very  fleshy  patients  it  is  sometimes  quite  difficult  lo  affect  the 
brachial  plexuses  and  ihetr  branches  in  the  arms  and  hands  without 
using  a  stronger  current  than  i^an  well  be  borne  through  the  feet  and 
ankles  at  the  negative  pole.    This  application,  so  fur  from  being  pain- 
ful, is  to  tRany  positively  agreeable.     The  thriU  which  it  conimuntcates 
to  the  nerves  and  vital  org-ins  is  often  so  delightful  that  the  patient  re- 
quests lo  have  the  application  prolonged.     In  patients  who  can  bear  it, 
this  application  at  the  cilio-spinal  centre  may  be  varied  by  suddenly 
Intermpting  the  corrent. 
This  application  is  a  very  important  factor  in  geoernl  faradization,  and 
■rill  achieve  decided  tonic  effect*  on  the  sy«eni,  even  when  no  other 
ftortion  of  the  body  is  touched  by  the  current.    The  immediate  scnsa- 
loons  which  it  produces,  however,  are  by  no  meajis  uniform.     Some  pa- 
tients, through  the  irriinlion  of  the  laryngeal  nerves,  cough  spasmodi- 
cally, and  even  violcndy,  under  the  excitation  even  of  a  comparatively 
mild  current  ;  with  others,  ci'en  the  most  powerful  currents,  and  the 
fiftnest  possible  pressure  of  the  sponge,  fail  to  i>roduce  any  such  effect. 
In  ner^'ou'i  and  sensitive  patients  this  application  often  causes  a  pecul- 
iar and  decided  sensation  in  the  stomach,  through  the  pneumogaitric 
nerve  :  the  strong  and  vigorotis  rarely  experience  any  such  sensation, 
even  under  ctirrent*  of  great  power, 
b  Another  important  locality  in  the  electro-therapentical  anatomy  of 
Bfae  neck  is  in  the  posterior  triangle,  jti«i  by  the  posterior  border  of  the 
Ifetcrno-clcido-mastoid  muscle.     If  the  6ngers  of  the  operator,  with  a 
current  of  considerable  strength,  or  the  sponge  with  a  current  compara- 
tively mild,  he  pressed  firmly  on  this  space  tmlil  the  posterior  border 
of  the  scalenus  anticus  is  reached,  the  patient  will  at  once  experience  a 
;lmg  or  pricking  sensation  in  the  arm  and  band  on  that  side,  r-a-nsed 


35*J 


GENERAL  FARADIZATION. 


bjr  the  excltatitm  of  the  brachial  plexus,  aod  m  some  cases  a  (hrui  ii 
conimuniciiK^tl  by  means  of  the  pneuntogasirlc  to  the  ttomacli,  liidbf 
ihc  phienic  nerve  to  the  cliai>hrAgm. 

Appluaiiens  to  the  Uppir  Mxtremitits. — It  is  rot  a]«ra)'s  necMsai; 
lo  go  to  the  Irmiblc  of  faradi^iiig  the  cxtrtriiiilies,  but  in  manjr  cases  it 
b  a  decided  a^Ivaiitagc  to  do  so.  In  rar^itlifalion  over  ihc  extrcinitin, 
tlie  sponge,  or  the  hand  of  the  operator,  .should  be  passed  thoiongfa^ 
over  the  surface  of  the  haiuls  and  annti,  and  wilh  sutiictent  force  to  pio- 
duce  agreeable  contiaciions  of  all  the  superficial  muscles.  Excc]M  ia 
infants  and  cai|mlcnt  females,  contractions  of  the  superficial  tnusclo 
of  the  arai  arc  obtained  with  a  mild  curreDt 

Appluatiens  te  the  Spint. — Slronger  ctm'ents  of  electridtj'  may  be 
borne  over  ihe  middle  of  the  spine  than  perhaps  over  any  other  poiuoB 
of  the  body.  There  arc  no  very  sensitive  periphci^  nerves  in  the  bodk, 
and  tile  spinal  cord  is  so  thoroughly  protected  by  its  bony  corerii^  that 
the  currents  are  never  felt  in  il  ]>ainftilly,  escept  when  it  is  greatly  ex- 
hain.tcd  or  organically  diseased.  The  nerves  iliat  isstic  from  the  sjiiiul 
cord  arc  more  or  less  olfectcd  by  powerful  applications  lo  Ih^back,  and 
Uuough  them  the  various  parts  and  organs  which  Ihey  supply  ate  coa- 
siderably  influenced. 

The  be^t  method  of  electrizing  the  baclc  is  lo  pass  (he  spooge  down 
its  entire  length  beneath  the  undcr-clolhiDg,  in  case  it  is  not  rentovc^ 
from  the  first  cervical  vi-rtebra  to  tlie  tauJa  e^ina,  corefally  armding 
the  promineoces  of  the  scapula  tind  the  ossa  tnnominata.  Below  Hw 
infcHor  angle  of  the  scapula  the  sponge  may  be  moved  from  side  lo  ude 
over  the  region  of  the  kidneys,  liver,  and  spleen. 

If  a  strong  current  be  applied  over  the  lower  portion  of  the  spioc, 
between  tlie  upper  borders  of  the  o^sa  innotiiinata,  a  t>light  senution  b 
sometimes,  though  b)'  no  means  uniformly,  commimicated  to  the  recttn 
and  the  male  genital  apparatus,  the  penis  and  ihc  iesticle&,  through 
their  ipinal  nerve  suppiy. 

In  view  of  these  considerations  it  is  manifest  iliat  in  the  emphymnt 
pf  general /(uaditatien par tUular  aOcK/ion  shouid  If  givtn  to  the  spint, 
even  aithc  e^eptnse  of  ii-ssi'eelinx  other  p^rtiens  of  the  body. 

Thill  the  lungs  and  heart  are  less  influenced  by  clectrizaUoD  than  othef 
important  organs,  is  diiefly  accounted  for  by  tlie  anatomical  structure  of 
Ihc  chest.  The  ribs,  with  Ihc  intercostal  muscles  and  ligainenis,  fomi 
an  unyielding  wall.  Furthermore,  the  pleura  and  pericardium  are  not 
closely  Adherent  to  the  inner  wall  of  the  chest,  but  lie  loosely  over  the 
lungs  and  heart.  These  organs  therefore,  are  best  affected  electricflllf 
by  applicalicns  above  the  stcmuiii,  around  the  neck,  and  over  the  uppci 
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half  of  the  »i)ine,  whence  the  nerve-supply  of  the  viscera  proceeds,  and 
by  direct  eleciruation  of  the  vagus  in  the  neck. 

(Applications  over  the  chest  arc  however,  of  positive  ami  peimaneni 
Service,  by  dcvclopiaj;  the  thoracic  and  intercostal  muscles,  and  for  this 
reason,  if  for  no  other,  they  should  not  be  neglected.  But  it  should  not 
be  forgotten  (hat  the  surfaces  of  the  ribs,  like  the  surfaces  of  all  other 
bones,  arc  senaiivc  to  electrisation,  and  that  therefore  the  chest  will 
not  bear  oa  severe  applications  as  the  tptoe,  neck,  or  abilvniinal  re- 
gions. Thiii  sensitiveness  is,  of  course,  more  in  the  thin  and  nen-ous 
Blhaa  in  the  corpulent  and  phlegiiiatic  II  is  usually  nio»l  uurlced  on 
"^  the  inferior  rihs  en  the  right  and  lejt  side  of  the  body,  over  ihc  liver 
and  spleen.  The  peculiar  sensitiveness  of  the  ribs  at  tliese  points  is 
tomeiiines  erroneously  supposed  to  indicate  disease  of  the  organs  be- 

Incatb  them. 
We  have  siaird  above  diat  the  anatomical  structure  of  the  chest  ren> 
dered  it  difiicull  to  send  the  electric  cttrreni  through  its  anterior  wails 
lo  the  lungs  and  heart.  In  the  abdominal  regions  the  anatomical 
Itnicture  b  directly  reversed,  and  insicid  of  an  unyielding  vtal!,  |>aitl/ 
composed  of  bones  and  ligumcnts,  wc  have  a  Saccid  skin  lying  loosely 
jigainst  the  peiitonxuiu  thai  covers  the  moist  %-i6cera  beneath  Xo 
3iher  organs  of  the  body  contain  so  lari^e  a  percentage  of  water  as  those 
which  are  situated  in  the  cavity  of  the  abdomciL  It  is  obvious.  there< 
fore,  that  when  the  resistance  of  the  epidermis  is  overcotne  by  the  niois- 
Inre  of  the  sponge  or  hand,  and  the  peritonxun  and  viscera  are  brought 
into  coaptadon,  the  current  must  dtreclly  traverse  all  the  parts  desired 
to  be  affected. 

To  reach  the  stomach  and  solar  plexus,  place  the  sponge  or  palm  of 
the  hand  below  and  under  the  sternum,  and  as  far  back  as  possible. 
HThts  pressure  brings  tlie  pcntonxum  and  stomach  into  coaptation,  and 
Ibrccs  the  current  to  pass  through  thcni.  If  'he  under-clothing  be 
simply  slipped  up  without  being  cutircly  removed,  the  stomach  and  ab- 
domen can  be  readily  treated. 

The  bowels  may  be  treared  either  with  the  labile  or  the  stable  cir- 
rent,  and,  in  cases  of  obsiinatc  constipation,  by  sudden  interruptions  or 
shocks. 

Corpulent  and  pursy  patients  iistinlly  bear  much  stronger  currents 
over  ihe  abdomen  than  the  thin  and  emaciated.  Adipose  tissue  is 
cooiparativcly  a  poor  conductor  of  cleciriciiy,  and  it  is  difficult  to  affect 
the  bowels  of  the  very  corpulent  through  the  abdominal  walls  by  elec- 
trisation, unless  wc  employ  firm  pressure  and  ctirrents  of  considerable 
strength.     But  in   the  vast  majority  of  cases  currents  of  moderate 
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Strength,  applied  lightly  over  the  surface  oT  the  abdomen,  will  readi*y 
produce  contractions  of  the  abdominal  muscles,  aod,  if  pressure  be  em 
ployed,  the  intestines  and  ail  the  organs  of  the  abdomiiul  cavity  are  di- 
rectly traversed  by  the  correnL 


f  lo.  M. 

Ccnenl  FAradiKilion — Applicition  to  the  iIorimIl 

Afflicaticm  io  the  Female  GenitaU. — Direct  applications  to  the 
vagina  or  uterus  are  rarely  called  for  in  general  faradization. 

Afplieaiions  to  the  Lcnver  Extrentiiiet. — Unless  there  is  weakness 
or  paralysis  of  the  lower  limbs  we  do  not  always  apply  the  citrrcnt 
directly  to  thcin,  because,  when  the  copper  plate  is  at  the  feel,  the 
muscles  below  the  knee  are  more  or  less  exercised  during  the  whole 
trealmeii  t. 

Before  proceeding  to  make  the  applications  to  the  lower  extremities, 
'he  patient  should  be  required  to  stand  up,  still  keeping  the  feet  on  the 
copper  plate.  Male  patients  who,  during  the  earlier  stages  of  Dm 
operation,  ha.ve  entirely  removed  their  clothing  from  the  trunk,  shotild 
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'be  allovred  to  again  put  it  oa,  both  m  order  to  avoid  unnecessary  ex< 
;  posure  anH  to  protect  them  from  the  cold. 

With  female  patienis  (he  applications  to  the  lower  limbs,  except  in 

cases  of  paralysis,  can  be  made  under  the  clothing,  if  the  drawers  b« 

•lipped  down,  without  exposure. 


GencTBt  FkradtialioD.>— Applintlon  to  (he  Lower  ExkemiliaL 

The  ojxrator,  sitting  by  the  side  of  the  paticul,  on  a  low  stool  or 
OttOOUU,  ihould  then  pMS  the  apongc  or  the  hand  ligliLiy  down  the 
entire  surface  of  both  limbs,  from  the  thighs  to  the  feet,  avoiding,  so 
£u  as  possible,  the  prominencei  of  die  bones  at  the  hip,  knee,  and 
ankles. 

The  outer  portion  of  the  thigh,  like  the  back,  is  very  little  sensitive 
to  the  electric  current,  because  iti  surface  is  not  supplied  by  very  sen- 
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»tivc  nerves.  The  iiintr  side  of  tlic  thigli.  on  the  conlnuy,  is  supplied 
hy  bruidu't  froin  lite  sensitive  antenoi  cniral  ocrve,  aiid  iu  ocrvoui 
persone  especially  is  very  stisceplible  to  cleclriiation.  In  passing  the 
sponge  or  the  h3n<l  down  the  lower  liiiibs  gieat  pains  should  be  taken 
to  carefully  graduate  ilic  current  according  to  the  sensitiveness  of  each 
locality.  This  precaution  is  more  nccc&sary  in  treating  the  lower  limbs 
than  the  iip|ier,  b<^ca.use  the  contrasts  in  the  normal  sensitiveness  of  the 
(iifferent  parts  of  the  lower  limbs  are  much  greater  than  in  the  anm, 
and  because  any  severe  shocks  suddenly  fch  in  the  legs  sometimes  throv 
patients  off  their  feet. 

Jn  taset  not  atrnpikattil  with  paratysiSy  coniractietu  of  tht  tuptrfitial 
mutcUs  of  the  htser  limbs,  as  of  the  ufper  Umbs,  can  be  freiluttd  by 
comparatively  fefbk  and  paittltss  cur  rath. 

Special  Rulet  to  be  Observed  in  the  Emphyment  of  Cenercl  Far^ 
ditalwn. — In  the  employment  of  geocnl  faradization  there  are  certain 
special  suggestions,  on  the  observance  of  which  the  results  of  the  appli- 
cations will  very  nuterially  dci>enA 

I.  The  Strength  &f  the  Current  and  I.engtk  of  the  ApplicatiffH.~l\ 
'\i  better  Ihai  the  first  tentative  applications  should  alway*  be  made  with 
a  gentle  current,  and,  tf  the  patient  be  particularly  sensitive,  it  isan  ad< 
vanmge  to  u^e  the  hand  of  the  operator  instead  of  an  artificial  electrode. 
After  the  imtieiit  has  become  somewhat  accustomed  lo  the  Ireatiiicn:, 
the  general  rule  should  be  to  make  the  applications  pleasantly  painful. 

Patients  who  have  long  btren  accustomed  lo  tlic  treatmctil — who  have 
become,  In  a  certain  sense,  insensible  to  the  strength  of  current  ortli- 
narily  used — may  frequently  be  benefited  by  very  powerful  currents. 

Usually,  but  not  invariably,  we  may  be  guided  by  the  scnsaiious  of 
(he  patient ;  but  exceptions  to  this  rule  are  sometimes  very  striking, 
and  should  put  lis  on  our  giiar<l.  Some  who  feel  no  pain  during  the 
applications  may  on  the  day  following  experience  the  most  diaagreeable 
reactive  effects.     (See  p.  248.) 

s.  Thcronghnfts  of  the  Applicatiens. — General  faradization  docs  not 
require  that  all  portions  of  the  surface  of  tlie  body  should  be  touched 
by  ihe  electrode  at  every  sitting.  In  nervous  and  susceptible  ]>atienis 
we  can  approach  the  full  measure  ti  the  treatment  only  by  slow  degrees. 
It  is  oftentimes  sufficient  to  make  the  tirst  application  only  around  the 
neck,  shoulders,  and  on  the  upper  portion  of  ihc  spine. 

//  is  net  always  necessary  to  make  the  appUeaiiom  to  all  portions  of 
ihe  surface  of  the  body,  even  in  a  prolonged  course  vf  treatment.  Tikegeit' 
eral  fonie  effects  of  this  sytUm  of  treatment  can  undoubtedly  bf  aehirrtit 
witkml  touching  either  tki  upper  fr  leuxr  extremities.     Bui,  en  tht 
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»ther  hand.  U  is  just  as  vndoubttMy  irnt  ffutt  tht  muscular  devihpment 
thai  rejitUs  from  iang-Ciiaiinued  eiectrixaticH  0/  tke  arms  and  Ugs  reacts 
favorably  en  tht  wUofe  system  and  materially  aids  Ike  treatment. 

■  The  neck  aiid  s\nan  should  be  Ireattnl  in  all  rases,  except  during  l)ie 
6r&t  and  tentative  ajtplications.  or  in  patients  of  very  unusual  suscepti- 
bility. During  menstruation  it  is  usually  better  to  anoid  the  abdomen 
end  imver  patt  of  the  spine,  or  tn  suspend  the  treatment  aiiogethtr, 
except  in  iJuse  eases  tt/here  it  it  desired  to  inereate  the  minslruat  fffw. 

Length  0/  the  Applieations. — The  duration  of  the  sittings  may  rangt 
between  file  ami  hveniy-fivc  minuttSy  being  jiiodiricd  by  the  nature  of 
the  constitution,  liic  strength  of  the  current  employed,  the  stage  of  the 
treatment,  and  the  results  of  ihe  previous  a|)plicationtc. 

Ttic  smallest  fraction  of  this  time  should  be  devoted  to  the  head,  The 
»t  10  tlie  spine  ;  next  to  ihe  8|>ine  the  abdomen  should  receive  the 
largest  shore  of  attention. 

r.  An  average  application  of  say  15  minutes  may  be  thus  appor- 
tioned : 

^^  To  Ihe  held , I    rainute. 

^^^H  »«k,  tjinpallicllc  and  MTvica]  »piao ,  4    minute*. 

^^^1  ••  3 

^^^1  abdamcR 3 

^^^^  nfpK  and  lower  utreioitiet 4 

H      As  compared  with  the  time  required  io  localized  faradization  and  ecu 
B  trai  galvanizition,  general  far:tdi/ation  has  not  the  great  disadvantagt 
thai  has  httn  supposed.     Nearly  all  the  ottUnary  peripheral  applications 

•  of  electricity  for  paralysis  require  aa  much  time  as  general  faradixatiort. 
Freijueney  of  Ute  Applications. — The  applications  of  general  faradi- 
zation may  be  repeated  daily,  every  other  day,  once  or  twice  a  week,  or 
_    by  still  longer  intervals.     Kvcry  other  day  is  about  as  often  as  in  neccs- 
B  sary  to  secure  the  full  tonic  results  of  the  treatment ;  but  patients  who 
H  axe  so  situated  that  they  can  take  the  treatment  but  a  shon  time  may 
V  receive  an  application  daily,  provided  ihey  are  not  in  a  condition  of  uo* 
usual  debility,  or  arc  not  more  than  ordinarily  susceptible  to  the  ciirrenL 
For  the  very  nervous  and  >usccptible,  and  especially  for  those  who  com* 
plain  of  the  secondary  or  reactive  effects,  it  is  often  necessary  to  give 
intervals  of  several  days,  at  least  until  the  pemianent  tonic  effeas  begin 

•  to  be  developed  (sec  p.  120). 
Persiftenct  in  tke  Treatmtni. — For  the  majority  of  cases,  the  treat- 
ntcnt  by  general  Eiradiiation,  in  order  to  secure  its  full  results,  must  b« 
persistent.    The  leatons  why  this  perseverance  is  demanded  are  quite 


GENERAL  FARADIZATION. 


obvious.  Ir,  lhc_rf«/placc,  most  of  die  discascsanJ  morbid  coodllions 
for  which  genctal  raradi^alion  is  indicated  are  exc«edingl|  chioiiic  ii 
iheir  characU-r.  It  is  occ':»sary  ever  to  keep  in  mind  the  cjiijihaiic 
words  of  the  great  TroiisBeau,  "  Chronic  diseases  demand  chronic  treat- 
ment," wtiateveriiiay  be  the  method  employed. 

SttfinJly,  Tonic  remedies  of  all  kinds  r<ctcmal  and  iDlernai,are  al- 
ways more  Ji  less  idow  in  their  action. 

While  ^cal  and  benetictal  effects  arc  often  derived  from  tu'o  or  three 
application!!,  a  complete  or  aiiproximale  ctire  of  long-itanding  niotbid 
conditions,  such  as  dysi>cp»ia,  hypochondriasii,  nervous  exhaustion, 
hj'stcrio,  paralysia,  can  otil)'  be  achieved  by  pcr^i&tcnt  treatiucnt,  vary- 
ing the  strength  of  the  current  and  frequency  of  ihe  applications  ac- 
cording to  the  progress  which  is  made. 

The  len^ih  of  time  over  which  the  ircainicnt  shotitdbe  extended  ttujr 
range  from  one  week  to  several  months,  with  loogcr  or  shorter  intervals, 
according  to  circumstances. 

Comparing  the  history  of  all  our  cases,  we  find  that  the  average  num- 
ber of  apiilicaiions  administered  lo  each  5iiiccc!^<iful  ca^c  is  about  15-25, 
and  ibe  length  of  time  over  which  the  ticatmcnt  waa  extended  4-8 
weeks. 

The  Use  of  the  moiiUned  Hand  as  an  Etrttrodt  to  the  Head  and  Sem- 
sitive  Parts. — The  advantages  which  the  moistened  hand  sometimes 
possesses  over  the  sponge  in  general  faradixation  ore  the  following : 

I.  In  tertain  cases  it  is  more  a^rt<ahle  to  the  patient.  It  is  but  a 
truism  to  xssert  that  no  form  of  electrode  that  human  skill  shall  ever 
devise  can  ever  compare  with  the  hand  in  llexibilily  and  power  of  adafv 
tation.  Its  shajtc,  its  Hcxibility,  (he  number  and  arrangement  of  the 
lingers,  and  the  va%t  and  delicate  coiubinaiiona  of  movement  of  wliicl) 
they  are  so  readily  ca|>ab!e — all  these  familiar  and  wunderltit  character- 
istics of  the  hand,  united  to  the  peculiar  softness  of  the  skin,  and  Itte 
lightness  with  which  it  can  touch,  or  prc&s,  or  handle,  render  it  supcnor 
for  the  nicer  processes  of  general  faradization  to  any  arti6cta1  irnuige- 
nienis  of  which  the  genius  of  man  could  conceive. 

For  applications  to  the  head  and  sides  of  the  neck,  the  brachia]  plci- 
ti3.nnd  pit  of  the  stomach,  tiie  use  of  the  hand  electrode  is  a  very 
great  convenience  ;  and  wc  somctiiues  meet  with  patients  who  are  so 
sensitive  and  so  fearful  that  they  will  not  endure  even  the  softest  sponge 
on  any  purtion  of  the  Ixxly.  or  at  any  stage  of  the  treatment.  To  ap- 
ply a  mUd  faradic  current  to  ihe  forehead  and  nown  of  the  head,  with 
the  softest  sponge  and  largest  possible  surface,  is  at  best  an  tiapwasant 
process  for  a  strong  man  in  perfect  liealih,  and  for  the  delicate  invalid 
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citca  anendarablft;  but  when  the  hand  of  the  operator  is  nude  an 
electrode,  llic  oiKjaticm  of  Taradizing  the  most  senstiive  portions  of  the 
head  may  be  made  not  only  tolerable,  biit  po^ilircly  agreeable.  Except 
iu  cases  of  severe  local  disease  or  uiiuaiial  debility,  the  sponge  can  be 
borne  do«-n  the  spine,  over  the  abdomen  and  extrcntities,  and  down  the 
lower  extremities  without  great  difficulty. 

a.  //  Jierps  the  operator  conttnuafly  infgrmtd  of  the  strength  of  the 
current,  and  thus  enables  him  to  care/ttUy  graduate  it,  according  to  th* 
tcHiitivenftt  of  each  heaUiy. 

As  the  cuneni  passes  through  his  omi  periion,  the  opeialorcin  judge 
by  his  own  sensations  whether  it  is  loo  strong  or  too  weak,  and  by  in- 
creasing or  dttntnishti^  the  grasp  of  bis  other  hand  on  the  sponge,  can 
modify  the  xRength  of  the  apphcation  without  disturbing  his  apparatus. 
The  wet  sponge  on  which  he  preises  with  the  other  hand,  acts,  as  we 
have  seen,  like  a  hydro-rheostat. 

'Die  nsc  of  the  hand  as  an  electrode  enables  the  operator  to  instantly 
modify  the  applications  in  any  of  the  various  degrees  of  weakness  and 
strength,  and  also  to  su&pend  the  passage  of  the  current  inMancaneou&ljr 
wtlhoul  diock  or  violence.  When  the  sponge  is  used  we  must  continually 
question  the  patient,  or  watch  his  expression  and  movements,  in  order  to 
judge  whether  the  current  is  of  proper  strength. 

That  most,  if  not  all,  of  the  Ionic  effects  of  general  faradization  can 
be  obtained  in  perhaps  the  majority  of  palictits  by  the  use  of  the 
■pOitge,  tbere  caa,  -we  think,  be  no  question  ;  but  the  use  of  the  hand 
of  the  operator,  according  to  the  principles  above  indicated,  enables  u« 
to  achieve  these  reivulls,  and  with  less  discomfort  to  the  patient,  in  those 
peculiarly  sensitive  coses  whcie  the  artificial  electi-ode  could  not  be 
borne  at  all.  Very  many  of  our  patients  we  treat  only  with  artilicial 
electrodes. 

To  $um  up,  in  a  word,  it  it  a  eonvtnitnee  and  oftentimes  a  positive 
astistance  for  the  operator  to  be  able  and  willing  to  use  hit  hand  in  ap» 
plications  to  sensiiivt  parts  and  nenvHS  patients,  but  for  the  majority  of 
(osti  it  it  suJUient  to  utf  a  largt  soft  sponge. 

Effeds  of  the  Current  on  the  Operator. — The  question  now  arisei, 
Wiai  elfeci  must  the  operator  expericr)ce  from  tlie  repeated  passage  of 
the  electric  cunents  through  his  own  t>crGon  ? 

It  should  be  understood,  at  the  outset,  that  the  current  does  not 
directly  affect  the  whole  person  of  the  operator,  nor  indeed  any  of  the 
prominent  organs,  and  that  only  the  faradic  current  is  used  in  this  way. 
The  current  passes  from  hand  to  liand,  through  the  arms  and  shouldera, 
nnd  does  not  reach  or  directly  iitfluence  the  bnio  or  any  of  the  otgaiu 
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of  the  dicsl  or  of  the  abctoincn.  The  effects  of  thus  using  ihe  cuircnl 
on  lite  iiulrition  uf  tlic  nuiacUs  of  the  aim  hnvc  already  been  consider- 
ed (flce  Electro- Physiology,  i>.  194). 

Tliose  i^lij'sicuDS  whoiie  leruperaruents  do  not  loleiatc  cleclriciiy, 
would  do  well  to  avmd  puang  the  current  through  their  ovra  jwt- 
sons  in  this  way.  Tho»e,  however,  and  they  constitute  the  uia- 
jorit)',  w^D  arc  more  or  less  bcticfited  by  the  use  of  electricity,  in  tbii 
way,  reed  never  fear  any  evit  effecl*.  If  they  treat  a  very  large  Dum- 
ber of  patients  a  day  by  general  faradization,  using  tlie  hand  as  an  elec- 
trode a  considerable  poilion  of  the  time,  and  with  strong  currcuis,  they 
will  be  much  more  wearied  at  night  tlian  if  they  used  Ihc  sponge  chic% 
or  exclusively.  This  method  of  general  faradization  ha^  been  and  is 
DOW  used  by  hundreds  of  physiciAns,  and  we  have  never  heard  of  any 
serious  eflccts  in  any  instance.  The  few  whose  icniiieraincn[»  contra- 
indicate  electricity  soon  abandon  the  use  of  the  hand  as  aa  electrode, 
since  Ihcy  find  that  it  is  a  luxury  and  not  1  necessity.  The  majority  ex- 
perience either  negative  or  benet'idal  effects,  and  arrive  at  that  slate 
wbcTc  it  is  a  matter  of  indifference  whether  they  use  the  hand  or 
sponge. 

Speeial  Effects  ff  Cfagral  Faratiitation. — ^The  general  efivcts  of 
electricity  on  the  system  have  already  been  considered  (p.  263).  We  have 
here  to  spealc  only  of  iIiuk  th^il  arc  peculiar  to  or  nioit  marked  under 
general  faradization. 

The  effects  of  general  faradiution  may  be  subdivided  into  tMree 
classes: 

I.  Those  which  are  experienced  during  or  immediately  after  treat- 
ment.— Primary  er  stimuiaiing  effects. 

a.  Those  which  are  experienced  one  or  two  days  subsequent  to  the 
Ireatuieiic. — Secondary  or  reactive  efftcls. 

J.  Those  which  remain  in  the  system  as  a  pennanent  result  of  aea^ 
tacDt. — Permanent  er  tonic  effects. 

Many  patients,  perhap*  the  majority,  experience  after  each //<mr/ a 
/eeiing  of  enlivenment  and  exhilaration  that  oflcn  lasts  for  several 
hours.  With  some  this  feeling  of  exhilaration  is  very  positive  and  de* 
ctded;  with  others  it  is  but  just  perceptible.  Others,  again,  cxpcri- 
fence  a  disposition  to  sleep  after  treatment,  quite  similar  to  that  which  is 
felt  after  a  bath  in  the  surf. 

Reiief  0/  fain  and  heal  er  general  weariness  is  a  very  frequent  as 
well  as  very  agreeable  temporary  effect  of  general  faradiaattoo,  and 
one  which,  more  perhaps  tlian  any  other,  tends  to  inspire  the  doabt 
ing   patient  with  confidence  io  the  eiUcacy  of  this  method  of  treu- 
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DienL  Patients  who  suffer  from  indefinable  oeivouG  fuins  u.  the  head, 
Dack,  side,  xml  sioiiutch,  or  fratii  weakness  in  the  limbs,  frcqjently  ap- 
preciate relief  even  in  the  midst  of  the  ai>plication.  This  relief  usualljr 
Uits  for  several  hotirs,  and  in  some  cases  tnnj  become  permaneaL 

All  the  disagreeable  symploins  that  sometimes  ari5«  from  an  ap- 
plicatian,  as  Headache,  ma/aise,  chiliines-s,  vertige,  /aintnes$y  and  eald 
p^npiraiisn  (aee  |>|>.  247-250),  like  umilar  cITects  from  injudidoiu  use 
of  other  tonics,  physical  exercise,  the  sliower-bath,  etc,  are  not  usually 
of  any  permanency  whatever.  Indeed,  they  are  entire))'  consistent  iritti 
permanently  good  results ;  but  they  aie  ape  to  annoy  and  alann  the 
patient,  and  for  that  reason,  if  for  uo  other,  they  should  be  avoided. 

Effeft  fil  Temperature.— "Xt^^  iemjreralure  may  be  inimediatelj' 
influenced  by  general  faradization. 

Its  effect  on  the  circulation  seems  to  be  that  of  an  equaliser.  Pa 
tients  afflicted  with  nervous  diseases  are  apt  to  suffer  (una  cold  feet  and 
hands,  otkI  from  creeyir^g  chills  over  the  body.  The  equalizing,  warm- 
ing effect  of  general  faradization  on  such  patients  is  most  decided  and 
agreeable,  and  is  so  positively  realized,  even  in  the  midst  of  the  shtee, 
tbat  neither  the  bare  feet  nor  tlic  exposed  trunk  suffer  from  the  cold, 
provided  the  air  of  the  operating-room  is  of  even  a  moderate  tcmpcra- 
ttire. 

Effed  Off  Palie. — The  elTccts  of  general  faradization  on  the  pulse  are 
quite  interesting  and  suggestive. 

In  a  large  number  of  cases  we  have  carefully  counted  the  pulse,  and 
also  observed  ils  quality  just  before  and  just  after  the  treatment.  The 
results  of  some  of  ihcsc  observations  axe  presented  below  : — 
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On  account  of  the  recognized  susceptibility  of  the  pulse,  especially 
of  nervous  invalids,   to  the  inducnce  of  mental  tmpFesstltti,  wc  have 
I  found  it  necessary,  in  order  to  avoid  error,  to  moke  repeated  exanuna 
tkms  before  and  after  the  sitting. 
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The  conclusion,  from  our  v*rjr  lai^  number  of  obs<n-»lior»s  !□  regard 
to  the  influence  of  general  fvadieaiion  on  the  pulse  in  chronic  dtseises, 
is  that  of  a  coirecrive. 

When  the  pulse  is  high  it  depresses  it  more  or  less,  and  usually  in 
proportion  to  the  degree  of  the  exaltation  abot^  the  ROrnakl  standuxL 
When  it  is  low  it  raises  it  more  or  less,  and  usually  in  proportion  to  the 
tlegree  of  Ilie  depression  below  the  ncnnal  standard.  In  nervoas  and 
excitable  patients,  the  cfTrct  of  general  laradir.ation  on  the  pulse  is  much 
more  marked  than  in  the  cold  and  phlegmatic.  An  application  that  ts 
much  too  strong  may  greatly  excite  the  pul^e. 

Special  and  Exceptwnat  Effttts. — The  inirnediAte  effect  on  the  ap. 
petite  is,  in  rare  biManccs,  so  marked  that  the  patient  at  once  feels 
desire  for  food,  and  at  the  next  meal  eats  a  much  larger  quantity  and 
with  far  keener  r<-lish  than  mual. 

Sensitive  patients  arc  now  and  then  compelled  to  evacuate  their 
bladder  or  tecmm  iniDtcd lately  after  or  even  in  the  midst  of  the  appli< 
cation,  and  the  urinary  secretion  is  occasionally  increased.  But  all 
these  effeet«  of  general  faradi>tation  on  the  functions  of  lepecial  organs 
are  incidental  and  occasional,  and  are  not  to  be  expected  with  any 
linironiiily  or  constancy. 

Secondary  or  Rtadixte  Effects. — The  secendary  or  rtaclive  effects  of 
general  faradization  are  those  which  are  experienced  /cr  a  day  er  /av 
following  an  apptuathH.  These  effects  are  probably  not  observed  in 
more  than  half  of  the  cases,  and  usually  only  at  the  outset  of  the  treat- 
ment. Most  of  these  secondary  or  re&ctive  effects  have  already  been 
considered  (sec  p.  349). 

Sorfnfss  in  iftn  muscles  of  the  neck,  trunk,  and  upper  extremities  is 
unquestionably  the  most  fret[ucnl  of  the  secondary  :iymploms  of  gen- 
eral faradization,  and  the  one  which  patients  are  soonest  to  observe  and 
describe.  It  is  the  result  of  the  muscular  contractions  that  arc  pro- 
duced by  the  electric  current,  Tbey  usually  pass  off  in  two  or  three 
days,  and  are  scarcely  obscr^'cd  at  all  after  the  patient  has  once  be- 
come accustomed  to  the  treatment  By  making  the  first  tentative  ap- 
plications gentle  and  short,  it  is  possible  to  avoid  entirely  this  nbte- 
qticiil  mttsculitr  soicnes^  and  in  very  feeble  or  very  timid  patiects  we 
should  always  endeavor  to  do  so. 

Iadc5nablc  nerr'ousness  is  another  occasional  secondary  effect,  and  one 
thai  often  gives  rise  to  idle  and  nnnecessary  alarm.  Like  the  soilness 
of  the  muscles,  it  usually  passes  off  in  a  d.iy  or  two,  and  is  not  commotily 
experienced  after  the  patient  has  become  accustotncd  to  the  treatment. 

Wearinat  and  txAaui/ifin  may  be  experienced  by  this  class  of  p*- 
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Oents  foi  several  tiajs  after  an  injudicious  application.  It  is  a  very 
interesting  and  ini[>ortant  fact,  that  Ihc&c  annoying  semtdary  S)-n)ptotiu 
of  wcarines*  and  exhaustion  are  oftentimes  experienced  to  their  fullest 
extent  by  patients  on  whom  the  immediate  effects  for  a  few  hours  suc- 
ceeding the  application  are  only  agreeable.  On  accoimi  of  ihrs  fact, 
the  inexperienced  clcctrothcntpentist  may  be  unpleasantly  deceived, 
and  from  the  teniporar)'  enlivenment  of  his  patient  may  su)>posc  that 
his  application  has  be«n  thoroughly  succesisful,  until  the  distreuing 
secondary  effects,  coatimiing  perhaps  for  several  days,  show  most 
clearly  tliat  it  has  been  cither  too  strong  or  too  protracted. 

Permanent  Or  T6ni£  Effectt. — To  designate  any  precise  liine  or  stage 

of  the  treatment   when  these  tonic  effects   are   to  be  looked   for,  is 

manifestly  impossible,    hike  the  tonic  effects  of  other  analogous  in> 

tcmal  or  external  remedies,  the  time  of  their  appearance  must  be 

variously  raodi^ed  by  the  nature  of  the  disease,  the  constitution  of  the 

patient,  and  the  skill  and  perseverance  of  the  treatment.     They  may 

appear  early  in    the  ireaimeat,  developing    themselves  with   great 

rapidity  ;  or  they  may  remain   latent  until  after  the  applications  are 

abandoned,  and  then  advance  with  sure  and  steady  progress.     They 

B<tt>ay  be  so  rapidly  moniferted  at  the  commencement  of  the  treatment 

Has  to  cause  us  (o  suspect  them  to  he  more  (he  n-sult  of  menial  im- 

Hpression  than  of  the  applications;  and,  on  the  other  hand,  iliey  may 

Bdevelop  themselves  so  long  after  the  treatment  a£  to  suggest  the  doubt 

"  whether  they  are  not  as  much  due  to  nature  and  time  as  to  the  direct 

electric  influence. 

t      Among  these  tonic  ctTccts  of  general  faradization,  those  which  chiefly 
attract  the  attention  and  are  of  the  principal  ini|>ortance  are  the  following: 
Improvement  in  the  Steep. — This  symptom  comes  firstva  our  analysis 
of  the  permanent  effects  of  general  fxTodi^alion,  became  )t  is  one  of 

I  the  first  to  be  appreciated  and  observed  by  the  patient.  As  insomnia 
is  the  lonst  constant  and  universal  symptom  of  those  various  nervous 
conditions  for  which  general  faradiiaiion  is  indicated,  just  so  '\^  its  relief 
<n  cure  the  first  and  lea<ling  evidence  that  the  treatment  is  having  its 
dciired  cfffecL  As  already  mentioned,  bclination  to  sleep  is  one  of  the 
imiHtdiatt  symptoms  of  the  applications  and  may  come  on  even  in  the 
nidst  of  the  sftince  ;  but  the  improvernent  in  the  sleep  of  which  we 
here  speak,  a«  a /crmtjacn/ effect,  is  appreciated  during  the  intervals  of 
treatment,  and  long  after  it  ha.'i  been  ijuspcndcd. 

Jnertate  of  Appetite  and  Imprevement  in  Digestion. — Increase  of 
appetite  and  improvement  in  the  digestion  is  not  so  early  nor  as  con- 
flant  a  sj'mptoai  as  iiu)'Toveineat  in  the  sleep. 
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It  is  liy  no  means  a  coiistaitt  or  uniform  etfect,  even  in  those  easel 
where  it  would  seem  to  be  needed,  and  where,  too,  in  all  other  re«i)ecis, 
great  and  lasting  bene&t  is  derived  front  the  tieaiinent.  Some  patienti 
who  arc  pcrmaiicntl}'  relieved  of  neuralgia,  of  insomnia,  and  of  tntiKulax 
and  nervous  debility,  yet  observe  no  dcdd'ed  iniprovcjQeal  b  Lbcii 
digestion.     Such  case»,  however,  are  quite  exceptional. 

/{ebullition  of  the  Bpwth. — Constipation  soinetiines  yicklg  \ety  eaity 
in  the  trcAlnicni.  1'he  temporary  effect  is  probably  due,  in  mWf 
instances  certainly,  to  the  direct  mccltanicul  action  of  the  cun«nt  on 
the  intestines;  btit  pcnnancnt  relief,  cither  of  constipation  or  of 
diarrhcea  of  the  nervous  variety,  is  not  to  be  expected  until  the  ind^cstioo 
aiMj  general  dcbilily  on  which  they  depend  have  first  been  corrected. 

lmpr«v(m<Ni  in  the  Circuiation, — Pemianeat  equalization  of  the 
circulation  is  most  observed  in  cases  of  dyspei^ia,  nervons  ck* 
hausiion,  hysteria,  and  similar  cundiiions  with  which  d<-rective  circtili- 
tion  is  so  frequently  associated.  Tl  is  then  the  result  of  the  improre- 
nicnt  io  the  assimilative  power  and  nutrition  of  the  sj-stcm. 

Reiuf  of  j\W:-0us»ejs  and  Mental  Depression. — The  indefinite, 
though  very  well  recogtii/ed  condition  which  we  term  nervousness, 
and  the  indetinable  mental  agony  that  forms  to  prominent  aod  lo 
distressing  a  »yiii])toin  in  hysteria,  dyspepsia^  exhaustion,  and  otbet 
nervous  ctinditions,  sometimes  yield  to  general  faradisation  quite  early 
in  the  treninient. 

Inereau  in  tht  Size  ami  Hardness  of  the  Afuseles,  and  in  tkt  Weig,h 
cf  the  Body. — This  is  a  natural  result  and  accom)>animent  of  the  im- 
provement in  nutrition,  and  that  it  follows  the  uie  of  the  faradic  as  well 
as  of  the  galvanic  current,  Kufficiently  dcmoustrates  that  power  orer 
miirition  is  not  confined  to  the  latter. 

Under  the  influence  of  protracted  treatment  by  gciKial  fiu^lWttMO* 
the  iiiuscles  are  sometimes  developed  in  SIM  as  mil  M  in  BlBUWl  to 
a  degree  which  very  naturally  astonishes  those  who,  for  the  fir»i  time, 
have  their  attention  directed  to  IL  This  increase  in  size  and  quality  of 
the  muscles  is.  of  course,  chielly  observed  in  those  portions  of  the 
surface  of  the  body  where,  under  the  influence  of  farftdiaaiion,  con- 
tractions are  most  easily  produced.  Tliereforc  we  first  look  for  (hit 
effect  in  the  ann*.  the  legs,  and  afterwards  in  the  chest.  This  effect  is 
soonest  observed  in  paticncs  who  are  comparaiivcly  thin,  or  at  least, 
whose  muscular  'issue  predotninatcs  over  the  adipose.  On  the  other 
hand,  and  for  ob^'iotts  reasons,  it  is  not  so  perceptible  in  fcmale<y  or 
in  the  very  corpulent  of  either  sex. 

Under  general  faradization  attttal  increase  in  the  site  and  weigh  ff 
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'  Mji  sotnctiiucs  takes  place  so  ntpidl)'  and  perceptibly  to  the  eye 
liat  it  need  not  be  confirmed  by  reference  to  the  scaleit.  In  othei 
ca&es,  where  paiiciits,  either  tliroii^h  curiosity  or  accident,  buve  caie- 
fully  weiglicd  themselves  jiut  before  taking  a  course  of  ircatincni,  a 
tao*l  (cnuikablc  incieMC  of  weight  bus  oflen  be«n  observed  in  the 
coarse  even  of  a  few  weeks. 

The  incrciue  of  treiglit  is  simi)ly  a  result  of  the  effect  of  the 
electric  currents  on  nutrition,  and  a  natural  sequence  of  the  improve 
m«nt  in  the  sleep,  the  increAM  of  appetite,  and  the  relief  of  pain  and 
menial  depression  of  which  we  have  already  sivikeu. 

Incieasid  DisposilivH  a«d  Capacity  /or  Labor  of  the  MuicUs  and  «} 
ihi  Brain, — Whatever  tendS)  directly  or  indirectly,  to  improve  nutrition 
must  of  necessity  increase  the  capacity  for  iuictlectiial  and  muscular 
toiL  Accordingly  we  find  that  patients  who  were  so  feeble  that  even  a 
short  walk  or  ride  was  fatiguing,  and  who  were  signally  deficient  both 
in  the  will  and  the  capacity  for  exertion,  soon  begin  to  develop,  under 
treatment,  an  activity  and  vi^^or  that  i»  soiuetiiues  surprising.  11iey 
can  walk  farther  and  more  vigorously,  and  witli  greater  enjo^nnent. 
lliey  realize  a  consciousness  of  strenjjth  to  which  before  they  were 
strangers,  and  feel  embol<lcncd  to  exertion  from  which  they  would  for- 
merly have  shrunk  with  apprehension. 

Concerning  these  pennanent  tonic  effects  it  is  to  be  observed : — 
P    1.   Tlity  art  not  uni/arm.     They  vary  not  only  with  different  individ- 
uals and  diseases,  but  abo  with  the  same  individuaJ  at  different  periods 
of  life. 
■  a.  TJity  art  mort  rapidly  afprttiated  by  the  atltve  and  the  nervtms 
^Ihan  ty  tAe  eeld  and  phlegmatic.     Other  conditions  being  the  same,  a 
sensitive,  impressible  organization  will  recover  more  rapidly  under  gen- 
eral faradizaiion  than  one  of  an  opposite  temperament. 
-     3.   Thty  are  frequently  not  experienced  until  Uitg  after  the  treat- 
pirn/  is  abandoned.    These  after  ejects  of  general  Eiradiiaiion  nre 
worthy  of  the  highest  atieniion.    The  po*sibility  that  they  may  occur 
is  a  constant  encouragement  in  the  trcatinciit  of  all  slow  and  obstinate 
cases. 

4.  TTiey  are  usualty  at  lasting  and  permanent  as  similar  effedsfrom 
ttker  remedies  and  systems  of  treatment.  It  is  true  that  paiicnti  who 
bave  been  ajiparenlly  cured  by  general  faradization  are  subject  to  re- 
lapses, yet  to  no  greater  and  apparently  to  a  ks*  extent  than  those  who 
have  derived  similar  relief  from  internal  medication.  In  considering 
this  statement,  regard  should  be  had  to  tl^e  fact  that  the  diseases  fot 
lich  general  faradi<alion  la  chiefly  indicated,  at  least  those  in  which  It 
'4 
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has  thus  far  b«en  raott  succeurul,  are  just  the  diseases  whidi  are  noti 
likely  lo  relapse  under  any  or  all  forms  of  trealmeiit. 

/laficHa/t  of  the  Effect t  ef  General  Faradiiation. — It  has  bcca  uid 
of  general  raiadtzation  that  it  is  not  phyaiologicaJ ;  but  thcj  wlio  xina 
this  objection  do  not  well  coosklei  what  they  say.  Ofthe  vanousmcthoilt 
of  elccirization  none  can  be  better  explaincti  on  a  phj'sJological  baiii 
than  can  this.  General  faradiioiion  is  to  the  whole  body  what  localiied 
faradization  is  to  an  individual  part  or  organ.  All  the  physkal,  me- 
chanical, chemical  and  physiological  effects,  with  the  consequent  in- 
create  oi  (he  processes  of  waste  and  rvjiair  and  improvement  iu  nutri- 
tion that  electrization  b  capable  of  producing  in  the  living  tissues  (we 
Electro- Pliyaioli^y,  pi.  177)  and  wkidi*  in  cxcluuvely  localised  appKca- 
tiotis,  are  mainly  confined  to  the  part  which  is  traversed  by  the  current, 
are  in  general  applications  apjireciaicd  by  every  part  of  the  s>'&teni. 
Then,  again,  the  improvement  which  each  part  or  organ  receives  fiotn 
the  treatment  reacts  upon  every  other  part  and  organ.  Every  effect 
become*  in  itt  turn  a  cause ;  the  strengthened  biain  sends  more  nerroas 
force  to  the  stontach,  by  which  the  latter  is  enabled  10  send  better  blood 
to  the  brain. 

Comparing  what  is  known  of  the  conductibilit)'  of  the  tissues  (see 
p.  tSo),  and  the  action  of  the  electric  currents  upon  thetn,  with  the  ob- 
served effects  of  general  faradizaiion,  these  cITecu  niay  be  regarded  at 
due  mainly — 

t.  Te  the  Ja<t  thai  the  nutriticn  oj  the  entire  eenlral  ritrvt=ut  tyitem 
is  direetly  mfiuen^tJ  by  the  eurreni.  In  an  ordinary  application  the 
brain,  spinal  cord,  and  sympathetic  ganglia  are  all  subjected  to  the  ac- 
tion of  [he  current.  In  must  of  the  applications  of  central  localised 
electrisation  only  a  pail  of  the  central  ncr\'Oiis  sysicra  is  afTected  at 
each  sitting.  We  arc  warranted  in  believing  that  in  nearly  all  nervous 
diseases  the  central  nervous  system  is  more  or  less  disturbed,  even  when 
k  is  not  organically  diseased. 

a.  The  fiat  sire  exereise  that  results  from  the  vigorom  and  repeated 
muscitiar  eontraeliom  prodtutti  by  the  opplieatUnt.  When  the  applica- 
tions are  thoroughly  and  sltilfiilly  made,  vigorous  yet  agreeable  con- 
Tractions  arc  excited,  not  only  in  all  the  superficial  muscles,  but  in  the 
deeper  layers,  and  also  of  the  contractile  fibre-cells  of  the  stomach, 
the  intestines,  and  other  vital  organs.  The  augmentation  of  the  mani- 
fold processes  of  waste  and  repair  which  a  single  sitting  causes  in  Oie 
muscles  and  abdominal  organs  would  alone  poweifiilly  influence  nutri* 
tton.  even  though  the  electric  current  exerted  no  direct  effect  on  the 
nervous  system. 


PASSIVE  EXERCISE  AKD  REFLEX  ACTION.  3/1 

ThK  the  tonii:  eflects  of  general  faradization  are  very  largely  due  to 
the  passive  exercise  which  it  produces,  is  proved  clinically  by  the  fact 
that  when  a  current  too  feeble  to  cause  oiuscukr  contrACtions  it  used, 
or  vhen  the  muscles  are  neglecled,  the  tonic  as  well  at  ihe  pritmuy 
efTeds  of  the  ttealraeDt  are  tnuch  less  marked. 

3,  Xe^ex  action  from  the  lenwry  ntrva.  The  reflex  effect  of  the 
laradic  current  even  is  very  powerful,  and  in  general  faradualion  nearly 
all  the  sujieriidal  sensory  nerves  ore  acted  upon,  and  consequently  the 
wbole  nervous  sysiem  is  constantly  under  rcllcx  as  well  as  direct  in. 
fluencc  of  the  current* 

*  Brom-S^ard  and  Lombard  <Archives  de  HijrnoL,  November  snd  December, 
li6^)  bBv«  tliowa  Iliai  when  one  arm  is  pinched  ihe  (Frnperaiiue  of  tlial  irm  slightly 
rliM,  and  ikal  a{  lh«  oppoaite  nrai  UU.  Dr.  James  J.  Putiuun  (Botlon  MeJicaland 
Snigical  Jonmal.  Juno  83,  1870)  has  shgwn  by  a  series  of  cxpcrimcnw  en  froe«  llial 
cleciruaiioo  of  one  Toot  caiued  nilex  coturaetiona  »r  (be  blood-veueU  in  Ihe  web  of 
tbe  fooc  of  the  opposite  nde.  These  eipcrinienta,  taken  ia  conn«cioD  wttli  tlic  fact 
that  Butrilton  b  dotctjr  idaicd  Id  clrvuiation,  would  icnJer  it  clearly  probable  that 
tedes  action  It  an  iinpottani  bctor  of  tbe  t«iult*  of  a|)p1icaiiun  of  electricity,  nnd 
capecially  of  gcnend  faradisation,  where  lb«  cxti<nutica  arc  diroctly  affected  by  Iba 
avTcnt. 


CHAPTER 

OIFFERCNTIAL  INDICATIONS   FOB   THE  USE  Or  LOCALIZED  AKU  GBHERAl 

TARADIZATIOK. 

In  ortler  to  determine  the  diRereiitial  imiicatioDS  for  the  use  of 
lociiised  aiid  general  rarndizniion  we  need  to  consider  these  foiu 
facl-i: 

First,  That  general  faradizalion  dirtetly  afTects  the  whole  bodj*,  while 
in  localiaed  firadiitniion  the  direct  acrion  of  the  current  ia  mainly  coo- 
fined  to  the  part  to  which  \\\^  application  i>  made. 

Secondly,  I'hai  gciienil  faradisation  may,  by  sympathetic  or  reflex 
action,  indiredly  have  a  !>|>ccial  ihciapcutic  inliiicncc  on  some  spedM 
part  or  organ,  while  localized  faradisation  of  any  part,  but  cspcdAlIjr 
of  the  sympathetic  or  ccrcbru -spinal  axis,  by  sympathetic  or  reflex 
action,  may  mdiitdty  have  a  gtneral  therapeutic  influence  on  the 
whole  body. 

Thirdly,  Faiadizadoa,  when  properly  performed,  very  rarely  injures, 
and  usually  more  or  less  benefits,  even  those  parts  wliich  are  in  com- 
]>arative  or  absolute  health.  This  consideration  has  an  important  prac- 
tical bearing,  especially  in  the  use  of  general  faradtcatiun,  in  cases  of 
doubt  as  to  the  scat  of  the  disease.     (Sec  p.  2J4.} 

FcurtMly,  In  nearly  all  cases  it  is  important,  and  in  many  it  is  indifr 
peiisable,  that  the  applications  should  be  made  to  the  seat  of  the  dis< 
ease  as  well  a&  to  the  locality  of  the  symptom.  Scientific  clcctio-diera- 
pcutics,  therefore,  requires  the  most  accurate  prelimioary  diagnOBis ; 
above  all,  it  is  important  to  rigidly  discriminate  between  diseases  which 
are  of  a  constitutional  and  those  which  are  of  a  local  origin. 

From  those  fundamental  considerations  we  logically  derive  the  gen- 
eral law  that  censtUulional  diseases  art  h<tier  treated  hy  general,  and 
local  diseases  i>y  Iceatittd,  Jaraditotioa. 

Mote  specifically,  experience  demonstrates  that  of  the  large  variety  of 
diseases  for  which  applications  of  electricity  arc  found  useful,  localized 
faradiiation  and  gilvanizatioo  ore  specially  indicated  in  tliosc  cases 
where  both  the  seat  and  the  effects  of  the  disease  are  restricted  to  cer- 
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tain  portioas  of  itie  organism,  with  but  flight  or  imperceptible  influence 
OD  the  system  at  large.  Under  this  head  aic  included  nearl}-  all  peri- 
{ibcral  and  reflex  pamlyaea  and  neuralgias,  effusions,  sprains,  and  local 
injitries,  and  also  many  of  ^e  di^ases  of  the  eye,  ear,  larynx,  and 
genital  and  digestive  organs. 

On  the  other  hand,  general  faradiiuition  is  indicated — 

1.  In  those  diseases  that  are  dependent  on  or  associated  with  in*^ 
pairment  o(  nutrition  and  general  debility  of  the  vital  functions,  such  as 
nervous  dyspepsia,  neuia&lhcnta,  anjcmia,  hysteria,  hj'pochondriatis, 
paraly»iss  nnd  neuralgia  of  a  consttlutionat  origin,  rheumatism  and 
other  toxic  discnses,  soinc  forait  of  chorea,  mid  oflcntimcs  In  funo 
tional  diiorders  of  the  genital,  digestive,  and  oilier  special  organs. 

9.  In  morbid  sytnjitoms  dependent  on  some  local  cause  which  can. 
ru>t  be  satisfactorily  diagnosticated.  It  must  be  confessed  that  a  large 
Dumber  of  cases  of  chronic  diseases  are  frequently  dependent  on  or 
connected  with  some  important  lesions,  of  which,  during  the  lifetime  of 
the  patient,  even  the  most  approved  methods  of  diagnosis  and  the  most 
practised  skill  utterly  fail  10  ascertain  cither  the  nature  or  the  locality, 
r  This  is  oflentinics  the  case  with  epilepsy,  hysteria,  and  hypochon 
Idriatis;  sometimes,  also,  with  affections  of  special  org.Tns,  n.t  the  cye^ 
car,  Urj'tix,  and  uterus. 

Benedikt  emphatically  affirms  that  electricity  should  be  applied  almost 
exclusively  m  /ivir  mffrii,  ia  the  place  of  the  disease,  and  in  cases  of 
doubt  recommends  tentative  applications  successively  m  all  the  sus- 
IKCted  loc:»lities  until  the  diagnosis  is  made  out  by  the  success  of  the 
treauncnt.*  It  scarcely  need  be  said  that  this  purely  experimental 
System,  though  sometimes  successful,  mast  be  and  is  annoying,  uncer- 
tain, atid  very  frequenlly  unsatiKfaeiory. 

The  advantage  of  general  £aradiiation  in  such  cases  of  doubtful  patlio- 
togy  are  twofold  :  finf,  at  each  a|>))lication  it  affects  all  pans  of  the 
body,  and  thus  is  sure  to  reach  the  scat  of  the  disease,  whcre^'<^  tliat 
may  be  ;  and,  teeondly,  it  at  the  same  time  improves  the  general  nntri> 
tion  of  the  s^stam,  which,  in  wich  can's,  is  frequently  more  or  less  im- 
Ipaired.  This  improvement  in  nutrition,  as  has  been  slated,  oftentimes 
reacts  favorably  on  the  local  disease. 

Still  further,  it  must  be  confessed  that  very  many  of  the  diseases  in 
which  general  faradiiatiQa  t»  proved  to  be  of  most  eHicient  service^ 
arc  those  in  which  no  special /tf^'ir.r  morhicax^.  be  found  even  on  post 
m«rUm  examinalion. 


*  Oit  QtctnMherapie.     Wien,  iS68,  pL  79. 
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Future  mvesbgations  will  tindoulitcdly  do  much  to  dispel  our  igno- 
rance on  these  |)oint5,  and  nnll  probably  assign  a  definite  local  cause 
to  some  of  the  discue«  which  arc  now  ragucly  classed  as  coostitu- 
tionsl  But  even  tliosc  diseases  in  which  the  local  caasc  is  definitely 
ascertained  may  demand  constitutionaE  treatment  as  much  as  or  more 
than  tI)ose  in  which  no  local  cause  is  demonstrated.  When  a  house  is 
set  on  fire  by  a  burning  fuse,  it  is  cot  enough  to  snatch  away  the  Fuse  ; 
we  must  extinguish  the  flames.  When  the  nervous  system  has  been 
throMm  into  tetanus  by  a  wound  b  the  foot,  excision  oi  healing  of  the 
wound  is  of  little  avail ;  remedies  must  be  directed  to  the  central  ner- 
vous system.  Precisely  so  when  chronic  loca]  disease  hat  enfeebled 
the  vital  functions  and  in)i>aired  nutrition,  our  applications  are  to  be 
directed  to  the  general  j^'stcm  as  well  as  to  the  scat  of  the  lesion. 

3.  In  certain  diseases  which,  though  themselves  incurable,  are  ac- 
companied by  impairment  of  nutrition  that  is  susceptible  of  more  or  less 
relief.  PaUy  agttan<:,  many  cases  of  cerebral  and  spinnl  paralysis,  ad- 
vanced stages  of  locomotor  ataxia,  rheumatic  gout,  epilepsy,  and  cer- 
tain spastic  afTcctions,  may  be  absolutely  incurable,  and  yet  the  ema- 
ciation, ner\'ousnes5,  insoinma,  and  general  feebleness  with  which  these 
diseases  are  associated  as  cause  or  effect  or  concomitant,  may  be  sus> 
ceptibic  of  most  grateful  relief  from  general  faradir^ation.  In  not  a  few 
ca^s  of  disease  of  these  varieties,  after  we  have  failed  to  do  any  good 
by  galvanization  of  the  brain,  sympathetic  and  spinal  cord,  after  even 
central  galvantitaiion  has  failed,  general  faradt/.ation  alone,  given  with- 
out special  reference  to  the  seat  of  the  pathological  lesion,  has  greatly 
relieved  the  symptoms  and  been  of  invaluable  service  by  virtue  of  its 
tonic  elTectB,  although,  of  course,  it  could  have  no  permanently  curative 
influence. 

IlUiMraiive  cases  of  every  grade  will  hereafter  be  presented  in  detail 

Cause  of  Failures  in  Eledro-Therapeutics. — The  comparison  we 
have  here  made  reveals  the  cause  of  some  of  the  failures  And 
discouragements  that  have  been  and  are  now  being  encountered 
by  many  experimenters  in  the  department  of  electro-therspeiitics. 
ConstHultQnal  diseases  have  teen  treated  locally.  Morbid  constitu- 
tional conditions,  such  as  hysteria,  annmia,  rheumatison,  and  the 
like,  which,  as  all  physicians  agree,  demand  remedies  that  affect  the 
system,  arc  treated  electrically  only  through  their  local  sj-niptonis,  sucU 
as  peripheral  paralysis,  or  neuralgia^  or  inflammation  of  the  Joints. 
Temporary  relief,  or  metastasis  of  these  local  S3miptoms  may  indeed 
result  fcom  exclusively  lociltzed  applications  in  such  cases,  but  per- 
nuocRt  correctioii  of  the  morbid  conditioa  on  which  these  syniptomi 
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fepend  can  only  Le  obEsincd  hy  general  treatment.  In  subacute  ihcn- 
raaibm,  for  example,  galvaiiuallon  or  faradization  of  on  inllatncd  joint 
frequently  removes  the  pain  and  effusion  in  lliat  joint,  and  therefore 
oiaj  advaatageously  be  used  with  general  faradisation,  just  ss  the  ex- 
ternal application  of  alkaline  solutions  niuy  advantageously  be  com- 
bined with  the  internal  adminisiration  of  the  same  remedies ;  but  to 
depend  on  merely  locali<:ed  clectmatJon  in  such  cases  is  manifestly  as 
unphilo&ophical  as  it  would  be  to  depend  on  merely  local  applications 
of  alkalies.  In  general  practice  it  will  unfortunately  be  found  that 
physicians  will  frequently  uite  localized  in  cases  for  which  general  treat* 
meat  is  indispensable  for  complete  results,  for  the  reason  that  they 
have  neither  the  time  nor  the  practice  to  enable  them  to  use  the  latici 
method  with  success;  just  as  the  majority  of  general  practitioners,  for 
want  of  a  galvanic  apparatus,  arc  obliged  to  use  faradization  in  cases 
for  which  galvanlEaiion  is  iniperalively  demanded. 

Cotnbiaatwn  efiiu  Afrtfuds. — Many  cases  arc  most  successfully  treated 
byacombinatioQOraltemation  of  the  two  methods.  Tims  Theuinatiam, 
for  example,  may  be  treated  one  week  or  one  day  by  genera!  faradisa- 
tion, and  the  following  day  or  week  by  local  faradization  or  galvaniza* 
tion  of  the  affected  Joints. 

This  compari&on  furthcmiarc  reveals  and  explains  the  suggestive 
fact  that  the  sphere  of  electro-therapeutics  has,  in  a  measure,  corre- 
cponded  to  and  progressed  with  the  advance  in  the  method  of  applica- 
tion. Thus,  when  peripheral  applications  were  chiefly  used,  the  scojie 
of  clcctro-tlicrapeiitics,  though  important,  was  narrow,  neuralgia  and 
paralysis  being  the  diseases  for  which  it  was  mainly  employed.  On 
the  introduction  of  localized  galvanization  of  the  nerve-centres,  electri- 
city was  found  to  be  most  useful  for  many  conditions  in  which  pre* 
viously  it  had  been  supposed  to  be  either  valueless  or  oontraindicatcd. 
Th«  sphere  of  electro- therapeutics  is  by  genera!  faradization  and  cen- 
tral galvanization  siill  further  extended  to  embrace  a  large  variety  of 
conditions  and  indications  which  localized  applications  fulfil  either  not 
Et  all,  or  but  vcr/  imperfectly. 


CHAPTER  XIL 


Central  qaltan(£atio.v. 


TXg  objttt  in  unirat  galvatiisathn  is  to  bring  the  whole  centraf  mer- 
veus  system — the  brain,  sympathetie  and  spinal  cord — as  xotUas  thefneu' 
MOgaslrie  and  depressor  nerves,  under  the  tnfiutnte  of  the  galvanic  cur' 
rent.  One  polt  {usually  the  negative)  is  placed  at  the  epigastrium,  while 
the  other  is  passed  over  the  /orthead  and  top  of  the  head,  by  the  inner 
borders  of  the  slerno-eleido-masioid  muscles,  from  the  mastoidfessa  tathe 
sternum,  at  the  nape  of  the  neck,  and  dcmm  the  entire  length  of  the  spine. 

The  following  representations  of  the  princi|vil  steps  in  the  method 
of  central  galvaoizatioa  were  made  firom  (ihotogriphs  taken  during  the 
applications. 


Tl*  rfi- 

Cbntrai.  OaltanizatioI'.  iu»t  st»ee.  One  pole  on  the  cpigutTlam,  the  other  o« 
Ibe  tranhl  rftilrt,  the  hnir  at  ihAl  point  bctng  inuiit«n«d.  Before  mftkint  the 
«pp1k-atron  Di  tKU  point  lh«  electrode  may  be  paued  over  the  forehead. 
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,  A  female  patient  is  taken  in  order  to  show  that  this  inetliod  in  its 
btiiety  requires  lltde  or  no  cKposure. 


Ce.vtilal  GAI.VAMI2AT10M,  (ccond  sligc.  One  pole  umc  posilion  sk  bcrnrc,  or  l(n>«t 
tl»wii,  and  llw  atb«r  pMMil  up  ml  Ai>wn  by  Cl»i  inavr  Ixx-dct  of  the  at«r«o< 
cIddo-iDMtokl  BUiicle  frocn  the  auriculo-maiilkry  bna  to  the  sicmum. 


DetaiU  cf  the  AppVualwm. — Wc  do  not  alirays  tndcc  the  app'iica* 
lions  all  over  the  head,  but  merely  on  the  forehead,  gently  po-sAing  the 
electrode  from  one  side  to  tlie  orher ;  liien  bapcj/e  tlie  paiittnt  on  the 
cranial  cettln,  at  the  top  of  the  head,  and  rest  the  pole  there  for  about 
3De  mitiulc,  and  sometimes  lociger.  To  tlie  head  we  apply  from  two 
to  six  or  eight  cell* — for  patients  vary  in  their  tu&ceptibilily — bc^niiing 
with  a  weak  corrent,  and  gradually  increasing  until  a  sour  or  mttaUie 
tatte  is  perceived  in  the  mouth.  The  cranial  centre — the  summit 
between  ihc  cars — we  regard  as  the  most  important  region  of  the  head 
in  all  electrical  applications,  and  especially  in  central  galvanization.  A 
current  passing  from  that  point  lo  the  epigastrium,  traverses  the  centre 
of  life — if  life  has  any  centre — and  affects  the  sympathetic,  and  the  roots 
of  the  facial  nerves.  The  sensation  produced  by  this  application  is 
different  from  that  of  any  other  application  to  the  head,  and  is  lOtoe- 
indclinable. 


CEKTRAL  CKtvMtXZAnOtr. 

An  application  to  this  point  for  odc  or  two  minutes  is  uEually  aboDi 
as  mud)  galvariiulioii  as  the  braiii  occdi.  In  exceptional  caaea* 
where  the  hftir  16  thin,  or  the  head  is  bald,  we  make  the  applications  all 
over  the  surface,  back  and  front.  In  applications  to  the  head,  carp 
should  be  taken  to  avoid  sudden  interruptions,  or  shocks  that  ouise 
dizsiness ;  the  flashes  of  light  before  the  eyes  arc  of  little  account,  but 
nothing  is  gained  by  producing  them,  and  they  are  annoying  to  the 
patient. 


Fto.  «k 

Cewthm.  Galvanization,  third  ttogc.  Ono  pole  mme  poiition  u  bcfeM^  m  m  tta~ 
bt«A»tlK>iic  And  the  othct  «L  tha  bkck  of  the  neck  LetMccn  ihc  firat  Hid  aevcBtb 
ccTvicu  Tcrtcbnc, 


The  electrode  is  then  passed  down  the  inner  border  of  the  stemo- 
cleido-mastoid  muscle,  from  tiic  auriculo-iiinjcillary  fossa  to  the  clavicle, 
for  the  puqiose  of  ftffecting  the  pncuniogastric  and  S}-iii pathetic 
We  usually  make  the  application  on  both  sides,  and  from  one  to  live 
minutes. 

In  galvanizing  the  fpinc,  especial  attention  is  given  to  the  ciii^^ffinal 
centre,  below  Che  first  and  seventh  cervical  vertebne,  which  U  to  the 
spine  what  the  cervical  ceiitrc  is  to  the  brain.     The  cervical  gropatbclie 
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and  pRciiniogasiric  as  well  0.1  the  spinal  cord,  are  affected  b)-  the  cui> 
renL  The  electrode  ihould  also  be  passed  over  the  eatixc  Icnctth  of  the 
cord  by  labilt  apjilications  up  and  down.  The  back  is  not  usually  scnai- 
■  ttvc,  and  strong  currents,  from  tni  to  ihirty  cells,  can  be  borne  without 
any  more  discomfort  than  a  baroiit;  or  pricking  sensation  beneath  both 
electrodes. 


CXKTtAL  GaLVanumtiok,  fotuth  tlage.  One  pole  iain«  pmUion  u  before,  or  «vta 
the  abdotara.  ind  Uie  other  ptned  beaealb  the  lootened  ctoChins,  up  and  down 
the  cord,  from  the  Mvenih  MrvicAl  vertebn  ta  tlie  coccyx. 


The  back  may  be  treated  from  three  to  six  minutes,  and  the  whole 
length  of  the  sianee  of  central  galvanisation  ranges  from  live  to  fifteen 
"  minutes. 

Preparathn  a/  the  Patient. — All  the  preparation  a  male  patient  re- 
quires for  central  galvanization  is  to  unbutton  and  loosen  the  collar, 
remove  the  coat  and  vest,  and  slip  op  the  whole  clothing,  so  that  free 
access  can  be  had  to  (he  spine. 

A  female  patient  may  remove  her  corsets  and  slip  ap  ber  tinder 
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cloibing,  or  merely  loosen  tlie  clothing  at  the  neck  a.nd  waist,  bo  as  K 
make  room  for  an  electrode  to  be  passed  down  to  the  epigatliiuin,  and 
for  a  siiinal  electrode  to  be  passed  up  and  down  the  back. 

£ltitrodet. — For  the  negative  electrode  at  the  pit  of  the  stomach, 
any  sponge  or  flannel  elecuode  -n-ith  a  biood  siiifiice,  so  as  not  lo  be 
too  paiuful,  and  an  insulated  tiandle  lliat  the  patient  can  hold,  will 
ati»vrer. 

For  the  positive  pole,  we  prefer  adjustabU  electrodes  (sec  p.  593),  of 
dtflerent  sizes.  These  can  be  passed  under  the  clothing  with  great  ease, 
and  can  aUo  be  provided  with  Aannel  covers,  that  may  be  washed  aa 
often  afi  necessary. 

Satl<ry. — Almost  any  form  of  galvanic  battery  'rtU  answer  for  Ccntial 
galvanization,  but  for  reasons  before  given  (|j.  ji  i),  a  batter)-  tliat  gives 
a  steady  uniform  current,  and  ibat  is  provided  with  a  rheostat,  is  pre* 
lerable.  The  Cabinet  battery  is  exceedingly  convenient  for  central 
galvanization. 

The  meihod  of  central  galvanization  is  based  on  these  four  as- 
suminions,  all  of  which  seem  to  lis  justifiable. 

1.  That  in  a  very  large  number  of  diseases,  and  especially  of  the  so- 
called  functional  diseases,  the  pathology  is  not  exclusively  confined  tc 
any  region  of  the  brain,  or  sj-mpaiheiic,  or  spinal  cord,  but  the  whol4t| 
central  nervous  system  is  invaded  by  a  condition  of  exhaustion  and  ir- 
rilability.  We  believe  this  to  be  true  not  only  of  hysteria,  chorea,  and 
of  many  affections  allied  tothctnt  tut  of  certain  stales  of  neuralgia,  and 
a  number  of  diseases  of  the  skin.  It  is  possible,  funhermore,  that  som« 
diseases  that  are  not  now  regarded  as  in  any  res]X'Ct  of  a  nervous  char- 
acter may  in  the  future  be  shown  to  depend  so  closely  on  the  ncrvoos 
system  that  llicy  can  be  moat  succcsnfuUy  treated,  not  ihroitgli  ihcir 
var)-ing  and  local  manifestations,  but  through  the  brain,  spinal  cord,  and 
sympathetic.  That  certain  diseases,  not  primarily  nervous,  do  so  affect 
the  nervous  system  that  they  need  to  be  treated,  in  part  at  least,  by 
remedies  thai  act  on  tlic  nerves,  will  be  conceded,  1  suppose,  without 
question. 

2.  I'hat  a  large  proportion  6i  the  most  frequent  and  distressing  cbrmiic 
diseases,  as  hy)^lc^ia,  byi>ochondria,  neurasthenia,  chorea,  cpilepsx>j 
nervous  dyspepsia,  neuralgia,  and  many  forms  of  insanity,  are  soobsc 
and  subtle  in  their  pathology  that  it  is  impossible  to  determine  th« 
cise  6«>at  of  ihe  diwasc  in  any  given  case,  even  where  some  local  patbo- 
logical  condition  may  exist,  and  consequently  we  can  never  know  just 
where  the  ciu-renc  should  be  localized.  Even  when  the  seat  of  die  dis- 
ease is,  or  is  supposed  to  be,  accurately  known,  if  a  special  revelation 
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thould  klndljt  inform  us  whether  epilepsy,  for  cxani|>lc,  lakes  ils  ongio 
in  the  binin  or  in  the  sjtn  pathetic,  and  should  point  out  to  us  just  where 
the  UsioD  occurred,  we  should  still  be  in  the  dark  ia  reg:ird  to  the  bert 
method  of  locili/ing  the  current,  for  without  another  and  sttll  more 
complex  revelation  wc  could  not  determine  the  extent  to  which  all 
odier  \)AiVi  of  tlic  nervous  tystcin  had  been  a0ected  by  the  local  dis- 
ease. 

The  farce  of  this  objection  to  the  use  of  the  accepted  nielhod  of 
galvanizing  the  bruio  and  cervical  sympathetic  is  seen  when  we  attempt 
to  give  tlic  complete  pathology  of  any  of  the  diaeases  wc  have  just  men- 
tioaed,  and,  indeed,  of  almost  any  nervous  disease  that  can  be  men* 
tiooed.  ^Vhere  is  tlie  precise  seat  of  the  disease  in  nervous  dyspepsia? 
Wc  know  that  the  stomich  is  weak,  and  irc  prescribe  galvanization  of 
the  pneuiiKigaalrrc ;  but  what  have  the  solar  plexus  and  (he  spinal  cord 
to  uy  in  the  nlalter  ?  Who  can  tell  just  how  not  only  they,  but  the 
brain  Usclf;  may  be  the  origin  of  nervous  dyspei)sia,  or  how  much  they 
share  in  the  pathologic^  disturbance,  and  consequently  how  much  they 
ttccd  treatment  ?  After  eleven  centuries  of  medical  study,  who  can 
tell  the  precise  and  exclusive  seat  of  the  disease  in  epilepsy,  hysteria,  and 
neurasthenia?  Is  not  the  probability  continually  growing  stronger 
with  the  advance  of  science,  timt  in  these  and  many  other  diseases  the 

»  whole  or  a  lai^c  part  of  the  central  nervous  system  shares  as  a  cause, 
or  result,  or  concomitant  ?  Even  in  those  diseases  where  the  lesion  is 
understood,  is  there  not  much  morcof  the  unknown  than  of  the  known  ? 

I  In  locomotor  atana,  progressive  muscular  atrophy,  spinal  congestion 
and  irritation,  is  the  spine  only  at  fault  ?  Do  the  sympathetic  and  binia 
wholly  escape  the  infection?  "Evil  communications  corrupt  good 
manners"  in  [laihulogy  a^  well  as  in  morals,  and  the  communicaiiong 
between  the  sympathetic,  and  cord,  and  brain, and  the  nerves  that  branch 
from  all  these,  are  so  varied,  aud  intitnate,  and  complc^i,  that  when  the 
cord  is  known  to  be  diseased  wc  very  naturally  incline  to  consider  tile 
other  {uuiB  of  the  nervous  system,  like  "  poor  dog  Tray,"  in  bad  com- 

tpany,  and  we  become  very  justly  suspicious  of  their  character.     In  this 
;  »usptcion  we  are  Justified  by  the  accepted  views  of  the  functions  of  the 
syiniAlbelic,  and  by  the  clinical  signs  and  symptoms  of  these  diseases. 

In  cerebral  hemorrhage  we  usually  know  the  general  locality  of  the 
diseajse,  if  not  its  precise  nature;  but  the  spinal  cord,  through  disuse, 
becomes  affected  with  secondary  degenerations,  and  the  organs  of  di- 

•  gcstioQ  also  more  or  less  sympathize. 
3.  That  the  nutrition  of  the  central  nervous  system  will  be  improved 
by  pa&sing  through  it  a  mild  galvanic  currenL 
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That  in  the  great  majority  of  cases  of  so-called  functional  nervooa 
disease,  and  in  many  of  the  cases  of  special  stnictuial  lesions,  ticn-e- 
tonics  ire  indicated,  will  be  questioned  by  no  one.  It  is  aJso  coming 
to  be  pretty  generally  adinitled  that  electricity  is  something  more  than 
a  stimulant — tliat  it  is  a  lenic  with  a  powerful  sedaiive  inflticnce.  Still 
further,  it  is  admitted  that  the  sedative  and  tonic  effects  of  clectiicity 
can  be  obtained  by  passing  the  current,  with  little  ot  no  interruption, 
through  any  pan,  the  nuuition  of  which  needs  to  be  improved. 

4.  It  is  impossible  to  excluihtly  localize  the  current  in  the  cemcal 
sympathetic,  hence  it  is  certain  that  the  good  results  that  in  some  instances 
follow  the  galvanization  through  the  neck  are  due  to  the  effect  of  the 
current  on  the  spinal  cord  or  ]>neuniogastric,  as  well  as  to  the  cervical 
ganglia  of  the  sympatlic  tic  That  the  beneficial  cfTccis  of  galvanizing  the 
neck  in  caactt  of  nau&ea,  dyspepsia,  and  gastialgio,  arc  due  in  put  if  pot 
entirely  to  the  effect  of  the  ciiirent  on  the  pneumogastric,  is  more  thaa 
probable.  Conversely,  wc  find  it  impossible  to  tell  how  far  our  attempts  , 
to  localize  the  current  in  ihe  pnciimogaMric,  by  placing  one  pole  at  the! 
pit  of  the  stomach  and  the  other  by  the  inner  border  of  the  stcmoxlddo- 
mastoid  muscle,  was  successful ;  and  whether  the  benefit  derived  took 
place  through  the  pneumogastric,  the  sympathetic  alone,  or  through  both 
combined,  sccras  beyond  the  power  of  mortal  skill  to  determine. 

Sinnlar  difficulties  are  experienced  in  the  attempt  to  dtETeicntiatc  the 
effects  of  the  galvanizing  the  brain;  how  much  the  rcsulis  of  appUca* 
tions  to  the  head  are  cUie  to  the  direct  or  reflex  action  of  the  current  oQ 
the  brain  itself,  how  much  to  its  action  on  the  cephalic  ganglia  of  the 
sjmpaihciic,  and  how  much  to  its  OiCtion  on  the  roots  of  the  pneumo- 
gastric and  the  upper  part  of  the  spinal  cord,  .leems  in  the  present  state: 
of  the  sciences  of  arvatomy  and  physiology  absolutely  inipu&sible  to  de- . 
tenniae.  In  galvanizing  the  spine  we  are  puzzled  by  the  same  com> 
plications.  The  cervical,  thoracic,  and  abdominal  ganglia  of  the  synt' 
pathetic  with  their  enormous  plexuses,  arc  all  liable  to  be  affected  by 
the  current  whenever  it  is  applied  up  and  down  the  spine ;  and  liow  far 
the  beneficial  results  of  galvanization  are  due  to  the  effect  of  the  cur- 
rent on  the  cord  Itself,  and  how  far  to  its  effect  on  these  ganglia  and 
plexuses,  only  a  special  revelation  can  determine. 

Still  further,  the  subject  is  complicated  by  the  consideration  that 
electricity  works  powerfully  by  rellex  action,  and  in  galvanizing  the 
brain,  the  cervical  sympathetic,  or  the  spine,  reflex  action  must  continn- 
ally  take  place  through  the  nerve-centres,  and  the  therapeutical  rcsulti 
produced  by  such  treatment  must  be  in  part  attributable  to  such  reflex 
action. 
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llie  positive  pole  (uiode)  is  applied  over  the  head,  neck,  and  sinne, 
BCause  it  is  less  irritating  than  the  negative,  and  tends  to  diminiih  irri- 
aililj".  The  nujority  of  the  cases  for  which  central  gilvaniiatioa  is 
nsed  are  in  &  condition  of  abnoniial  irritability,  and  need  the  calming 
efieclft  of  analcciTOtonos  rather  than  the  irritating  effects  of  catalcctio- 
tonos.  To  this  rule  there  are  individual  exceptions  :  there  are  cases 
that  appear  to  be  benefited  more  by  the  negative  than  the  poiitive 
[K>lc.     (See  pp.  236-3x8.). 

The  negalivc  pole  (cathode)  is  placed  at  the  epigastrium,  because 
the  epigastrium  is  a  good,  indilferent  point,  that  will  b<.'ar  well  the  irri- 
tatii^  efTect  of  catalectrotonofl.  In  order  to  avoid  over-irritaling  the 
slocnach  and  the  pneumogastric  ncrrc.  it  is  irell,  in  very  sensitive 
patients,  and  when  tong  applications  are  used,  to  change  the  position 
of  the  negative  electrode  by  moving  it  up  and  down,  between  the  sier- 
nuQ)  and  abdomen. 

The  [>oiiilvc  and  negative  niodifications  (see  Elcctro-PhysioIogy,  p.  103) 
that  take  place  at  the  breaking  of  the  galvanic  cuncat,  in  the  region  of 
fctiie  anode  and  the  cathode,  probably  complicate  suniewhal  tlie  effects  of 
■treat me ni-~are,  indeed,  factors  of  some  imi>onance  in  producing  the 
HvfCccts.  and  not  unlikely  explain,  in  part,  the  disagrcceble  results  that 
come  from  too  frequently  interrupting  ihe  current  when  treating  nerve- 
centres.     The  positive  and  negative   modificaliDns  can,  however,  be 
roMtty  avoided  by  using  a  rheostat  of  some  kind,  and  gradually  reducing 
the  strength  of  the  current  to  a  minimum  before  the  electrodes  oic  re- 
moved, 
^b    Central  Ga/vaiiisatiaii  Cempared  tuUh  Loioltsed  Galvanisation  of  Ike 
Nervfrentra. — Wc  claim  for  central  galvanization  a  distinct  and  sepa- 
rate position  among  the  different  methods  of  using  cicclncity  in  medicine. 
The  ajipUcatioDfl  of  the  galvanic  current  to  tlic  Eicad,  tlie  neck,  and  the 
spine,  which  have  been  vartouslyused  by  electro  therapeutists  since  the 
time  of  Remak,  arc  simply  forms  of  localized   electrization,  since  the 
object  aimed  at  in  all  of  them  is  to  localize  the  current,  sofaraspossiMCt 
in  the  brain  or  some  portion  of  it,  in  the  cervical  ganglia  of  the  syinpa. 
thetic,  or  in  the  spinal  cord.    Then,  again,  in  all  these  forms  of  localized 
galvanization  of  the  ncrvc-ccntres,  the  poles  are  placed  near  each  otlier 
over  the  part  to  be  aifcctetl,  and  the  peculiar  action  of  both  poles  is  felt, 
•0  far  as  is  possible  by  external  application,  in  Ihe  organ  that  is  treated. 
In  galvanizing  the  head,  for  example,  the  poles  are  applied  behind 
Ihe  car.s  or  in  front  of  them,  or  one  is  placed  on  the  forehead,  and 
the  other  on  the  occiput,  or  at  the  nape  of  the  neck.     In  galvanizmg 
,  the  cervical  ganglia  ol  the  sympathetic,  one  pole  is  placed  on  the 
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xunculo-maxillary  fossa,  or  along  the  inner  border  of  ihe  sterno-cleido 
mastoid  muscle,  while  the  other  is  applied  at  the  back  of  the  nccic  Id 
g&JvanUing  the  spine,  one  pole  is  placed  at  the  ui^pcr  or  lower  part, 
while  the  other  is  passed  up  and  down  the  entire  length,  or  kept  in  one 
I'lacc,  or  both  niaj'  be  moved  up  and  down  the  entire  length  of  the 
cord,  or  confiiKd  to  any  ]X>rtion,  as  is  dcured 

Hut  in  central  galvanization  the  electrodes  arc  so  placed  that  the 
whole  central  nervous  system  is  brought  under  the  influence  of  one  pole 
(usually  the  positive)  of  the  galvanic  current  at  one  sitting,  and  without 
any  important  change  of  jiosition  of  the  negative  pole.  Besides  the  cen- 
tral nervous  s>»tcin,  the  j>ncuinugaalric  and  the  stomach  itself  arc  abo 
affifcted ;  in  a  word,  the  great  centres  of  life,  of  health,  and  of  disease. 

CoiupAring  central  galva.nimlion  with  localized  galvanization  of  the 
ncn'c  centres,  by  the  tfftcts,  we  find  differences  of  a  most  marked  and 
interesting  characivr  exist.  The  ordinary  meilioda  of  galvaniiing  tlie 
cervical  syin[iathetic,  the  brain,  or  the  spine,  do  not,  cither  singly  or  in 
combination,  produce  the  powerful  tonic  results  that  are  frequently  ob- 
tained by  central  galvanization.  Sedative  and  Ionic  etfccis  are  unques- 
tionably produced  by  these  local  methods,  but  they  arc  frequently  in- 
ferior in  quality  and  degree  to  those  derived  from  central  galvanization 
when  propeily  adinimsiered.  This  conclusion  ts  derived  from  actual  trial 
and  observation  of  cases.  Neither  the  temporary  nor  the  permanent 
effects  of  localized  galvanization  of  the  brain,  of  the  cervical  sym- 
pathetic and  pncumogastric,  or  of  tlie  spine,  arc  as  satisfactory  in  many 
cases,  even  when  they  are  successively  used  at  the  same  sitting  and 
with  the  same  time  and  strength  uf  current,  as  central  galvanization. 

Still  further,  experience  teaches  that  the  method  of  central  galvaniza- 
tion, in  its  completeness,  is  more  serviceable  than  partial  or  incomplete 
applications  of  it.  Placing  the  negative  pole  on  tlic  epigastrium,  and 
the  other  on  the  spine,  will  not  accomplish  the  full  cfTccts  of  central 
galvanization,  although  so  far  as  it  goes  it  is  a  good  method,  and  pro- 
duces sedative  and  tonic  effects.  To  confine  the  attention  to  the  head 
and  neck  alone,  also,  is  not  sufficient. 

CompartdwUh  General  Faradiiaiion. — Comparing  ceotrat  galvaniza- 
tion with  general  far.idization,  wc  find  most  important  differences.  In 
the  one  only  the  galvanic,  in  the  clh^r  onlj  the  faradic,  current  ii 
ased. 

In  general  faradization  the  application  is  made  not  only  over  the 
central  nervous  system,  but  over  the  entire  trunk,  and  especial  attention 
J9  given  to  the  muscles  of  the  abdomen  and  extremities.  In  central 
galvanization  the  diief  aim  is  to  affect  the  central  ntrvtus  system;  in 
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general  firadization  th«  chief  Aim  is  to  OLfTect  the  muscular  syvtem, 
although  the  nervous  system,  centi^  and  pcripberal,  is  ilTected  both 
direct  It  and  icllcxij. 

Comparing  the  effects  of  central  galvaniTiatioii  with  ihoHc  of  genera] 
bradiiation,  wc  tind  that  both  are  povrerful  tonics,  and  are  adapted  for 
conditions  of  debility,  by  whatever  names  they  may  be  known.  Foi 
BOrae  cases,  and  particiilarty  for  cases  associated  with  great  muscular 
debility,  fceneral  faradiKation  is  more  efTective  than  central  galvaniza- 
tion. Oit  the  other  hand,  in  cases  vhcre  simply  exkaustWH  of  the 
Derve-centres  is  the  leading  condition — as  hysteria,  chorea,  and  ao 
fonh — ceniral  galvanliation  is  oflentimes  far  suiierior  to  general  faradi- 
sation. 

Catiral  GalvanizaiieH  alitrnated  xi/ith  Gutter ai  Faradization. — Some 
of  tlie  t>ei(  results  that  wc  have  yet  seen  have  been  secured  by  combin- 
tag  or  by  alternating  the  two  methods. 

Soraetimes,  after  general  faradization  has  done  all  that  it  is  capable  of, 
central  galvanization,  lightly  used,  helps  to  lift  the  patient  siitl  highci. 
In  cases  where  we  are  rot  experimenting,  and  seek  only  the  best  good 
of  the  patient  in  the  shortest  time  pusiiiblc,  wc  use  in  succession,  01 
alternation,  and  with  changes  and  modifications,  all  the  principal 
methods — local  galvanization  of  the  brain,  of  the  cervical  sympathetic 
and  spine,  general  faradization  and  central  galvanisation.  This  course 
is  found  to  be  onenlinics  justilicd  by  lije  results.  The  improvement  is 
more  postiive  atMl  more  permanent  than  when  a  single  method  is  used 
exclusivel/. 

Soiae  cases  we  treat  one  week  by  general  faradiiuttidii,  the  next 
week  by  central  galvaniulion ;  sometimes  we  alternate  the  methods 
from  day  to  day. 

There  arc,  however,  cases  not  a  few,  where  all  forms  of  feradir-ation, 
and  where  local  galvanization  of  the  nerve-centres  irritates  rather  than 
benefits,  but  in  which,  under  the  method  of  central  galvanimition,  there 
is  sure  and  consunt  improvement. 

Dr.  Altbaiis,  of  I^ndon,  in  the  third  edition  of  his  most  excellent 

work  on  Medical  Electricity,  after  describing  this  method  of  central 

galvaniulion  In  detail,    remarks  that   he  ha^l  never  carried   out  the 

method  in  its  entirety,  but  that  he  had  u»ed,  experimentally,  applica* 

tiona  to  the  head  and  neck  with  the  anode,  and  to  tlie  epigastrium  with 

the  cathode.     He  states  that  unjMcasxnt  results  have  followed  these 

experiments,  that  disagreeable  cerebral  symptoms  were  produced  by  it 

during  the  application,  and  which  sometimes  continued  for  twcnty-foui 

hours  or  more  afterwards. 
25 
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"The  patients  liad  a  general  sensation  of  maUiise  and  ncrii-ousncs^ 
headache,  and  a  feeling  of  giddiness  and  confunon." 

Dr.  Allhaus  fiirtlicr  stales  that  he  has  used  the  "application  of  lb* 
anode  lo  the  cervical  and  Itinibar  spine,  and  of  the  cathode  to  the  pit 
of  the  stomach  with  advantage." 

Nothing  is  easier  than  to  produce  lhcs«  unpleasant  results  in  su&- 
cepiible  patients  by  any  method  of  gulvanij-iiig  the  brain  and  neck, 
(Moi'idcd  strong  currents  are  used,  or  intcmipiions  arc  allowed,  or  the 
applications  are  prolonged.  The  same  etiecis  may  follow  general  fan- 
dUation  {Lnd  localised  galvanization, 

In  beginning  to  treat  a  patient  by  central  galvanizattot],  we  should 
U8C  very  m'dd,  scarcely  perceptible  currentg,  particularly  around  ibe 
head  and  neck,  and  even  on  the  cervical  spine,  and  great  pains  should 
be  taken  to  avoid  breaking  the  current,  and  the  application  should  be 
of  only  a  fcv  moments'  duration.  Taking  these  precautions  has  now 
become  with  us  a  mrre  matter  of  routine,  and  we  arc  every  day  accuf 
toracd  to  treat  the  most  sensitive  and  delicate  patients' — cases  of  fcyv 
leria,  nervous  exhaustion,  hypochondriasis,  and  allied  affections— cases 
which  are  sufficiently  familiar  to  all  American  physicians,  and  with 
sedative  and  tonic  effects  tliat  arc  not  obtainable  by  other  methods. 

Whenever  any  of  the  disagreeable  effects  spoken  of  by  Dr.  .\lthaus 
occur,  we  always  give  the  i^atient  a  longer  interval,  and  moderate  the 
applications  until  only  good,  unmixed  with  evil,  effects  appear. 

The  American  constitution  is  mote  susceptible  to  electricity  than 
the  English  or  the  Ocrnian,  and  if  our  ncr*-ously  exhausted,  hj-stcrical 
women  can  bear  and  be  profited  by  central  galvanization,  surely  the 
women  of  England  and  Germany  might  be  treated  by  the  same  method, 
even  when  used  with  less  caution. 

We  have  frequently  treated  by  this  method  delicate  women  who  are 
too  feeble  to  walk  or  stand,  or  even  to  sit  up,  and  who,  tliercforc,  must 
be  trcatc<l  in  bed,  and  even  in  such  cases,  the  disagreeable  effects  only 
occur  now  and  then,  and  no  oftener  than  they  occur  when  othei 
methods  of  clcctri-tation  are  employed  in  the  same  kind  of  cases ;  in* 
deed,  not  so  frequently  as  they  follow  general  faradization  or  local 
galvanization  of  the  brain. 

Reply  to  Objtttions  against  Galvam%aiion  of  the  Nemt-centrts.'^ 
Il  is  proper  here  to  consider  briefly  some  of  the  objections  that  have 
been  brought  against  galvanizing  the  ncrvc-ccntTcs  by  the  method  of 
central  galvanisation,  or  by  any  form  of  local  galvanization.  These 
objections,  which  in  some  instances  have  come  from  persons  who  oo 
ither  subjects  are  well-informed,  are  of  a  threefold  character. 
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i^  That  the  current  goes  vouiid  the  nerve-centres  &nd  not  through 
them.  This  objection  is  fully  met  by  the  experiments  reeorded  in 
Electro- Phy&iology,  pp.   173-176. 

3.  That  we  do  not  conipIet<:Iy  understand  what  the  current  doei 
when  it  pcncuatcs  the  ncrvc-ccntrcs — in  other  words,  the  rationale  of 
the  efifect  of  electricity  on  nutrition  is  not  yet  an  exact  science.  This 
objection  is  just  enough,  considered  as  a  fact,  but  considered  as  an  ar- 
gument, it  attempts  to  prove  too  much.  By  referring  to  Elcctro-Physi. 
okgy  we  shall  see  that  there  are  few,  if  any  remedies,  the  action  of 
which  is  as  well  understood  as  electricity.  We  do  not  exactly  and  ex- 
haustively know  its  action  on  the  nerve-centres,  neither  do  we  exactly 
and  exhaustively  know  its  action  on  the  i)criphcral  muscles  and  ncr\'cs, 
and  if  this  objection  is  to  hold  good  against  galvanisation  of  the  nerve- 
centres,  it  must  a\iO  hold  good  against  all  peripheral  galvanization  and 
faradization. 

3.  Thai  it  is  dangerous  to  apply  the  galvanic  cunent  through  the 
head  and  acck. 

Dr.  Anstie,  who  is  a  very  strong  friend  of  el«ctrO'therapeutic9  in 
general,  in  his  excellent  work  on  neuralgia,  speaks  of  galvanization  of 
^^ihe  cervical  sympathetic  as  a  method  to  be  cither  avoided  or  used  with 
^ftreiy  great  caution,  and,  iii  support  of  this  vtew,  adduces  a  case  in  his 
^HBwn  practice.    In  a  review  of  Tibbeits's  little  "  Hand-book  of  Medical 
^^Electricity,"  Dr.  Anstie  repeats  this  caution,  and   exjiresses  ap|)rehen- 
aon  lest  great  injury  may  follow  the  use  of  this  method  of  trcatmcnL 
The  error  of  Dr.  Anstie  consists,  not  in  enjoining  caution,  since  this  is 
needed  in  all  electrical  applications,  but  in  suggesting  the  idea  that  gal- 
vanization of  the  cervical  sympathetic  is  a  dangerous  procedure,  likely 
^_U)  produce  serious  results.     Quite  recently  Dr.  Bioirn-S^quard,  in  a 
^Hbot-note  to  one  of  his  series  of  very  able  papers,  speaks  as  follows : 
^^      "Recently,  some  bold  phy3ician.s  have  tried  to  galvanize  the  cervical 
sympathetic  nerve.    This  I  did  once  in  1853  on  my  eminent  friend 
ProC  Ch.  Rouget,  10  cry  to  relieve  him  from  a  most  violent  headache. 

'*  The  effect  was  all  we  could  desire  against  the  hcadichc ;  hut  the 
galvanic  current,  acting  at  the  same  time  on  the  sympathetic  and  the 
vagus  (the  simultaneous  excitation  of  the«e  two  nerves  cannot  be 
avoided),  produced  such  a  dangerous  syncope,  that  I  promised  myself 
^at  I  would  never  try  again  to  apply  galvacusm  tu  the  cervical  sympa- 
thetic of  man."* 
The  best  reply  to  objections  of  this  natiu-e,  coming  from  men  who 
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are  justly  dUtingukhed  in  the  departments  to  which  their  lives  are  d« 
voted,  is  fouixJ  ill  tlie  argumerUumad  komtnem. 

Dr.  Anstic  highly  rccomtncnds  hypodermic  injcctioDS  of  morphine  id 
neuralgia, 

ir,  now.  we  should  say  to  him  that  we  knew  of  a  case  where  an  injec- 
tion of  morphine  had  almo^it  instantly  cau<icd  most  alarming  symptoms, 
and  of  another  caac  where  it  had  apjiarenlly  caused  death,  conseqncolty 
wv  h.id  re5olvt:d  never  again  to  use  that  method  of  treatment,  he  wouk) 
lejily  ih-il  hypodermic  injections  had  been  tested  for  ycirs  at  the  hand! 
of  many  of  the  best  i>hysiciati9  of  our  time ;  that  those  who  arc  most 
familiar  wilh  them  arc  usually  the  ino»t  attached  to  them ;  and  that, 
when  properly  administered  with  the  caution  that  all  potent  remedlil 
measures  deman<),  and  the  skill  that  only  experience  can  give,  ihey 
need  seldom  or  never  do  serious  harm  i  and  that  the  infinitely  small 
chance  of  their  doing  hartn,  when  thus  properly  used,  is  so  br  over- 
shadowed, by  the  infinite  relief  which  they  unquestionably  do  afford,  as 
to  be  hardly  worthy  of  consideration  in  the  practice  of  those  who  haw 
made  themselves  familiar  with  their  administration. 

Dr.  Brown-S^quard  lias,  among  very  many  other  researches,  deaerved 
well  of  the  profcK^ton  for  having  given  an  explanation  of  the  action  of 
e^ot  on  unstriped  muscular  libre,  and  for  ha\-ing.  on  the  basis  of  this 
explanation,  suggested  the  value  of  that  reine<ly  in  congestion  of  the 
a|)itml  cord. 

If,  now,  we  should  say  to  him  that  there  are  eases  where,  with 
welMeltned  symptoms  of  hyperieniia  of  the  cord,  ergot  at  once  aggra- 
vates the  symptom*,  wc  should  hue  state  the  truth  of  our  experience. 
Hecould  reply.  Iiuwcver,  with  perfect  justice,  that  just  as  there  arc  thote 
in  whom  a  single  strawberry  wiJll  cause  most  disagreeable  symptonw,  or 
those  to  whom  a  mouthful  of  mutton  is  a  mouthful  of  poison,  just  so  ■ 
there  are  those  who.  whatever  their  disease  may  be,  cannot  bear  ergot ; 
but  that,  when  wisely  used  by  those  who  know  what  they  are  about,  it 
'\%  a  remedy  of  vast  and  various  etficacy. 

For  hypodermic   injeciioiis  of  ergot,  substitute  galvaniiation  of  the 
cen'ical  sympathetic,  and  our  reply  is  complete.     There  arc  those  to 
whom  electricity,  however  administered,  is  a  perfect  poison,  and  who 
were  not  born  to  be  treated  by  this  most  potent   of  remedial  agents.      ^ 
There  arc  those  who  can  bear  it  in  well-oigh  limitless  doses.  H 

There  arc  those  who  can  bear  it  and  who  are  benefited  by  it,  but  only 
when  given  with  delicacy  and  great  caution.  Now,  it  is  possible  to 
plvanize  the  cervical  sympathetic  in  all  three  classes,  except  the  first, 
without  doing  any  serious  injury,  permanent  or  temporary.    Even  tkau 
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vha  are  iht  moti  stuceJ>til>U  to  rUttrUiiy,  Jer  whom  this  far tt  tan  nevt* 

*he  (rtnefidal,  ean  yet  he  trealtd  hy  the  milhod  of  eentral  gaivanisathH, 

vfith  very  mild  currtntt  anii  short  sit/mxJ,  and  a  rheostat  of  some  kina 

to  av0id  interrupting  the  eurreat,  witlwut  any  permanent  or  temporary 

injary. 

All  our  mast  potent  rcru«li«  arc  daugcrous  whco  used  dangerously 

^ft   4.  That  th«  cue«  wliich  have  been  treated  by  galvanization  of  the 

^Krain  have  beca  so  carelessly  aad  unsdcnlilically  studied,  and  so  ccdc< 

^Wi»Iy  reported,  that  they  have  do  «:ieatific  vaJue.     Or.  CyoR,  in  piu- 

^KiciiUir,  declares  that  the  ob^iervan'ons  that  a.re  given  as  proofs  of  the 

^norative  edicts  of  galvanizing  the  brain  are  valueless.     This  statement 

is  uiiEur.     What  is  true  of  certain  electro-therapeutists  is  not  true  oT 

alL     The  therapeutics  of  galvanisation  of  the  brain  have  been  stadied 

by  men  who  have  been  trained  to  the  habit  of  clo*e  and  discriminating 

observation;  who  recognize  and  bear  constantly  in  mind  the  enormous 

complicalions  that  beset  all  therapeutics  ;  who  have  woilccd  under  the 

^ac  of  watchful  skeptics,  and  with  the  everlasting  motto,  post  hoc  ergo 

propter hte,  incessantly  ringing  in  their  ears;  tncn,  loo,  who  have  car> 

_^  cied  conscience  into  science,  and  have  reported  the  re&ults  to  ilie  world 

H|nst  as  ihcy  were  revealed  to  thctn. 

'  It  is  of  very  little  practical  consequence  whether  these  effects  are  due 

to  ihc  direct  passage  of  the  current  through  the  brain  or  to  the  reflex 
action  of  the  current  on  the  brain  through  the  sensory  nerves.  Redex 
action  coi iie»  in  to  explain  the  therapeutic  eiTccts  of  electricity,  howevci 
and  wherever  applied.  Granting  for  one  moment,  what  is  not  Iruc, 
that  mild  currents  cannot  penetrate  the  brain,  this  would  be  no  reason 
whatever  for  abandoniitg  the  electrical  treatment  of  the  bnuD  ao  long 
u  experience  shows  that  benefit  is  derived  thereby* 
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Thk  two  great  obstacles  to  the  use  and  popularisation  of  Fnuaklinic 
electn'ciiy  haivc  been  :  t,  Tiiat  the  necessary  a^iparatus  were  bulky 
and  expensive ;  2,  That  they  was  more  or  leu  di:(>endcnt  U|>i}q 
atmospheric  condLiions,  and  therefore  uncertain  in  iheir  action.  The 
Arst  of  these  objections  .still  holds,  bitt  the  other  no  longer  exists. 

With  the  a|>|)aratus  lo  be  dcscnbcU  wc  arc  abic,  at  all  seasons  ami 
in  all  kinds  of  weather,  to  obtain  this  romi  of  electricity  in  suflicient 
qwamity  for  therapeutic  purposes.  NotwilhsUnding  this,  however, 
there  is  one  disadvantage  under  which  we  occoi-ionally  labor  in  the 
use  of  Franklinic  electricity,  and  this  is,  that  although  the  machine 
itself  works  welt,  the  condition  of  the  external  atmosphere  is  such,  at 
certain  seasons,  that  the  stored  electricity  in  the  insulated  body  is 
abstracted  too  quickly.  It  is  mainly  in  the  months  of  July  and  August 
that  this  difficulty  occurs. 

Apparaiut  for  Franklinization. — The  best  ap|>aratus  for  tbc  gen- 
eration of  Franklinic  electricity  for  medical  purposes  is  the  Hohf 
machine.  'I'his  contrivance,  although  a  great  advance  over  the  old- 
fashioned  cylinder  machine,  still  proved  inoperative  during  most  of  the 
summer  months  at  least,  and  frequently  ceased  to  act  for  awhUe,  even 
in  winter. 

Vigoroux  has  recently  been  experimenting  in  this  direction  in 
Paris,  where  it  has  been  found  that  if  the  apparalus  is  covered  with  a 
tightly  lilting  glass  case,  in  which  is  p]acc<1  a  quantity  of  chloride  of 
calcium,  which  absorbs  all  the  moisture  of  the  air,  electricity  can  be 
fieneratcd  with  more  or  less  readiness  in  all  kinds  of  weather. 

The  attention  of  the  profession  in  this  country  was  first  called  to 
this  useful  contrivance  by  Dr.  W,  J.  Morton.*  The  machine  cotnists 
of  two  stationary  and  two  revolving  glass  plates,  giving  a  large  quan- 
tity, and  a  spark  of  eight  or  ten  inches. 

Formerly  but  a  single  revolving  plate  was  used,  which 
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low«  tCDsion  and  less  quantity  ;  now,  however,  machines  of  three,  and 
even  Tour,  revolving  plAtes  are  contlmctcd,  and  anjr  amount  of  force 
can  be  readily  obtained. 

For  almost  all  practical  purposes  the  four-plate  ai^paiatus  with  its 
stationary  wheels  twenty-four,  and  its  revolving  nhcL-h  Iwenty-lwo 
inches  in  diameter  is  sufBcient.     This  apparatus  is  represented  in  l-'tg. 


Fib.  H» 


The  machine  may  be  operated  by  steam  or  water  motor,  or  by 


hand. 

Krankliniialion,  as  this  method  of  treatment  is  now  termed,  may  be 
given  in  several  ways,  each  xiiffcring  in  the  clTirct  produced. 

Insulaiien. — In  the  adminiitraiion  of  I-'ranklinic  electricity,  insala> 
lion  is  the  first  step  uken,  and  to  this  end  the  patient  i*  seated  upon 
a  platform  siippoilcd  by  glass  Ieg»,  and  connected  by  a  bra&s  rod  with 
either  »de  of  the  machine,  according  as  we  wisli  to  give  a  positive  or 
a  negative  charge.    As  in  tlie  administration  of  dynamic  electricity,  so 
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in  the  treatment  by  FTanklJnic  clectiicity,  ihe  effect  produced  is  (hie 
to  what  is  icrnicd  i  difference  of  potential.  In  hydrostatics  the  stand- 
aid  level  of  our  measurement  is  the  sea,  and  in  elcctrtvsuitics  the 
euth,  and  in  the  same  way  that  we  have  levels  above  and  below  the 
sea,  and  lemperatiires  above  and  below  zero,  so  we  have  poteniiaU 
a^vanil  belffw  the  eartlt's  potential,  termed  respectively  postlrre  aiid 
negative  potentials.  In  treadag  a  jutieot,  then,  by  insulation,  we 
simply  change  hia  potential  lo  a  higher  or  \<t  a  lower  one  than  (hat  of 
the  earth,  according  as  he  li  placed  in  communication  with  the  posi- 
tive or  negative  condenser.  To  use  a  homely  phrase,  the  electricity 
is,  as  it  were,  ptim[>ed  into  the  body,  and  ils  silent  reception,  and  as 
silent  and  more  gradual  discharge  to  the  suiiotmding  atuiuaphcrc, 
produces  in  most  persons  effects  that  arc  very  agreeable.  Tlie  hair 
of  the  head  stands  out  in  all  directions,  accompanied  also  by  a  pleas- 
ant vibrator)-  scnsalioii,  if  at  the  same  time  the  discharging  Icnobt  arc 
brought  in  sutHcicntly  close  comnumicalion. 

The  puUe  may  be  slijjhtly  accelerated  and  the  face  fiu:»hedf  while 
frequently  it  is  observed  tliat  a  slight  but  gentle  perspiration  appears- 

This  condition  may  be  kept  up  for  about  twenty  minutes,  or  until 
an  agreeable  feeling  of  drowsiness  is  experienced. 

If,  while  in  thi^  condition  of  insulation,  the  brad»  rod  connecting  the 
insulating  stool  with  the  machine,  be  held  lightly  in  either  hand  of  the 
patient,  and  iiie  discltarging  rods  brought  near  together  so  that  a  con- 
stant discharge  takes  place  between  them,  the  sensation  experienced 
by  the  patient  is  umilar  to  that  resulting  from  the  administration  of  a 
feeble  faradic  current. 

In  those  patients  who  are  especially  susceptible,  this  mild  and 
simple  method  of  treatment  is  frequently  of  niiich  value.  It  is  sli^tly 
tonic  and  refreshing  in  its  action,  and  may  be  used  as  a  tentative 
method  before  proceeding  to  the  njore  positive  and  effective  treatment 
of  the  spray,  sparks,  and  shocks,  or  the  general  surface  stimulation  that 
is  so  admirably  obtained  by  the  use  of  the  roller.  Usually  the  effects 
experienced  are  very  slight  indeed,  but  in  several  instances  I  have  ob- 
served some  curious  phenomena,  and  notably  in  one  of  my  cases 
where  the  patient  was  suffering  from  the  peculiar  sequeUe  of  cerebro- 
spinal meningitis  described  elsewhere.  Treatment  by  inMilation  was 
invariably  followed  by  an  overi>owcring  tendency  to  drowsincsi),  which 
would  continue  for  half  an  hour  or  more. 

FrankJinhadon  iy  tparks  ar  sfirfiy, — The  patient  being  in  Ihe  con- 
dition of  insulation  just  described,  sparks  can  be  drawn  from  any  por- 
tion of  the  body  by  the  near  approach  of  a  conducting  substance. 


I 
I 
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.  lood  represents  the  operator  in  the  act  of  tlrawing  sparks  from  the 
patten!  seated  upon  the  insulttting  stool. 

BtaMi  balls  of  vaiious  sizes  (inuuntcd  on  glass  handles,  held  by  the 
operator),  connected  by  a  brass  diain  mlli  the  ground,  or,  better  still, 
with  ibe  ueaiest  gas  or  water-pipe,  are  usually  employed.  I'ig.  loo^ 
represents  the  ball  electrode  ordinarily  used. 

The  SIM  of  ihe  sparks  drawn  from  the  body  may  be  graduated  in  site 
and  length  ;  and  in  strength,  from  a  slight  tingle  to  the  sharp  unpre!t> 
sion  that  accompanies  a  large  apaik  passing  through  several  inches  of 
intervening  air.     The  body  varies  much  in  its  susceptibility  to  electrical 
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influences,  and  as  in  the  use  of  dynamic  electricity,  and  especially  the  in- 
duced form  orit,  so  in  the  use  of  Franklinic  electricity  by  means  of  sparkj, 
the  operator  should  subject  his  own  person  to  its  influences  until  he  is 
ttaorou^ly  aw^jc  in  what  regions  these  strong  sparks  arc  not  <li^agree- 
able,  and  in  what  regions  they  are  painfiil.  A  large  variety  of  electrodes 
besides  those  rejiresented  in  the  accompanying  cuts  may  be  used  ;  but 
aside  from  special  forms  for  the  ear,  niotith,  nose,  etc,  the  ball  electrodes 
of  metal  and  of  hard  wood,  and  the  pointed  rod  fur  the  spray  or  electric 
wiod,  are,  as  a  rvlc,  sufficient  It  is  unnecessary  for  the  patient  to  remove 
any  of  his  clothing,  as  the  sparks  pass  readily  through  the  thickest  fabrics. 
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At  the  point  where  the  sparks  spring  fioni  ihe  skin  to  the  electrode 
a.  whitish  spot  will  be  at  tirst  noticed,  and  in  some  coses  they  very 
closely  resemlilc  the  ordinary  iirticinal  wheals  followed  by  erythematous 
blushes  which  soon  disa^ipcar.  When  in  place  of  around  ball,  a  pointed 
rod  (Fig.  loo^)  is  brought  within  a  few  inches  of  an  insulated  body 
already  charged,  we  obtain  the  effect  called  the  electric  wind  or  spray. 
This  is  due  to  the  sileni  discharge  of  the  electiicity  that  Hasaccaiuu* 
lazed  in  the  insulated  body. 

The  air  is  agitated  between  the  electrode  and  the  body  of  the  patient, 
and  the  acnsalion  is  not  only  very  pleasant,  but  the  results  that  fol* 
low  its  uic  are  often  very  efficacious. 

General  Franklinisa/iott. — On  the  same  principle  that  we  aj^ly  the 
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faradic  current  to  the  whole  surface  of  the  body,  calling  it  general 
faradiialion,  so  we  can  make  similar  use  of  the  ftanklinic  electricity, 
and  very  properly  apply  the  term  General  Franklinization. 

This  is  accomplished  by  means  of  the  metallic  roller  (Fig.  looi^, 
although  it  is  by  no  means  so  generally  cflfcctive,  and  it  is  certainly  fat 
less  agreeable.  It  directly  excites  the  cutaneous  nerves,  and  has  also  a 
powerful  reflex  action.  \Vhcn  the  roller  is  used  upon  the  hare  skin,  the 
conduction  is  so  perfect  that  no  seasation  is  appreciated,  ll  is  only 
when  the  clothing  intervenes,  acting  possibly  as  a  sort  of  Leyden  jar, 
that  the  peculiar  pricking  sensation  is  observed.  It  is  needless  to  say 
that  to  obtain  ihe  best  therapeutic  effect  of  the  roller,  it  should  be 
applied  over  the  clothing. 
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Sh0ckt  frem  fhe  l^ydenjar. — These  arc  produced  by  bringing  the 
body,  or  th»t  |)ortion  of  il  upon  wjiitli  wc  wish  to  operate,  in  the  cir- 
cuit between  the  outer  and  inner  coating.  A  shock  mo.}-  be  sent 
through  llw  anui  and  che»t  bj-  placing  one  hand  on  the  Vnobconrjfcl- 
iog  with  the  inner  coating  (containing  the  positive  electricity)  and  the 
other  hand  on  the  outer  coaling  of  the  )ai  containing  the  negative  elec- 
iTicity.  A  &hock  mny  be  sent  through  the  pelvis  by  applying  one  end 
of  a  branched  conductor,  connected  with  the  inner  coating,  to  the  back, 

I  and  applying  the  outer  coating  of  the  jar  against  tiie  hypogastric  region. 
In  the  same  way  the  electricity  Eroin  the  ]*ydcn  jar  may  he  localijxd 
in  any  |>art  of  the  body.  The  shock  is  a  violent  method  of  treatment 
and  is  not  usually  called  for. 

In  addition,  a  static  induction  current  (simultaneously  suggested  by 

I  I>r8,  Morton*  and  Bartliolowf)  can  be  obtained  from  a  Holt/  ap- 
paratus, and  this  has  been  suggested  as  a  substitute  for  faradic  elec- 
tricity. It  is  claimed  for  this  current  that  it  produces  maximum  muscular 

I  contractions  with  a  mininiuni  amount  of  pain,  and  that  the  response  is 
quicker  than  that  from  the  faradic  current.  As  for  the  first  claim,  it  is 
difficult  to  see  how  it  can  be  determined,  since  the  ordinary  faradic  cur- 
rent, from  the  ungle  coil  apparatue  especially,  need  seltlom  call  forth 
pain  in  the  production  of  muftoilar  contractions.  As  to  tlie  alleged 
greater  quickness  of  response,  I  have  not  as  yet  been  able  to  satis- 
factorily form  an  opinion.  I'he  change  in  the  apparatus  for  the  pro- 
duction of  this  current  is  *iuicl:ly  and  easily  effected,  ami  for  the  pur- 
po<;es  of  localized  electrisation  it  is  useful.  For  general  faradization, 
however,  I  can  quite  confidently  assert  that  it  is  far  inferior  to  the  cur- 
icnt  produced  by  the  best  faradic  apparatus. 

I  From  franklLnic  electricity  tonic  and  sedative  effects  of  a  very  in< 
teresting  and  positive  nature  can  be  obtained  cither  by  insulation,  by 
sparks,  or  the  use  of  the  roller.  Speaking  from  a  considerable  experi- 
ence with  this  form  of  electricity,  I  should  say  that,  while  its  conslitu* 
tional  tonic  effects  are  unequal  to  those  that  follow  general  faradization, 
when  this  method  is  carried  out  properly,  with  due  attention  to  detail, 
yet,  as  an  adjunct  or  supplement,  it  is  invaluable.  It  is  one  of  the 
&ii]i1i,ir  things  in  medicine  that  a  remedy  which  at  first  acts  well  may, 
after  a  time,  prove  inefficacious,  rendering  it  necessary  to  resort  to  some 
Olhcr  remedy  of  the  same  class.  This  is  true  in  regard  to  the  dynamic 
and  static  forms  of  electricity.  Occasionally  cims  of  nervous  exhaus- 
tion, aj  well  as  other  forms  of  disease,  after  improving  to  a  certain 

•  New  York  Mcdicd  Record,  April  3,  i3S(. 
f  Manual  on  Medical  ELeciiklty,  1:^1. 
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point,  iindcr  ihc  inlliicncc  of  galvanism  or  (aiadism,  hang  fire,  as  it  wcic, 
but  by  sul>niiltii)g  the  |>u.tient  to  the  action  of  fraiikliaixalion  a  new  iui* 
puUc  Bcciiis  to  btf  given.  In  (his  way,  one  treatni<nl  su|>plcmcnlin{ 
and  re-enforcing  ihe  oUiers,  results  are  obtained  for  more  salisiaclory 
than  could  possibly  follow  the  exclusive  use  of  general  or  localized 
fsiadizution.  cenInU  galvunizatlon,  or  frankliniKalion.  Pain  is  soincluiies 
T-:lii:ved  by  franktiDizalioa  after  both  galvanism  and  faiadisni  have 
f.iile<!,  but  ihie  is  not  itie  role.  The  pain  of  muscular  rheuniaiiun, 
however,  is  relieved  by  this  method  sooner  and  more  effectually  than 
by  the  others.  For  this  puri>ose,  the  treatment  by  the  roller,  which 
exercises  a  generally  sliiiiulaliiig  effect  over  a.  broad  surface,  ia  supe- 
rior lo  Ihe  treatment  by  sjiarlcs. 

In  the  various  forms  of  true  neuralgia,  fraoklinisni  is  not  comparable 
in  power  to  galvani»m.  The  pain  that  the  fonnci  is  frequently  so  suc- 
cessful in  subduing  Is  generally  of  a  chronic  chaiactcr,  confined  to  no 
special  nerve-trunks,  dull  and  aching  in  character,  and  with  no  tentlcr- 
ness  OR  pressure.  In  these  cases  I  have  long  knows  that  faradism 
was  suiierior  to  galvanism,  but  more  recent  experience  hat  convinced 
me  that  franklinization  is  nioic  efiicacious  than  either.  In  the  enlarged 
joints  of  Subacute  and  chronic  rheumalism,  and  to  excite  the  i>roccu 
of  absorption  in  chronic  sjinoviiis,  the  treatment  by  sparks  is  Drequcnlly 
more  efficacious  than  either  faradiiation  or  galvaniz:itiun.  In  uid  con- 
tractions, and  in  cutaneous  anicstbcsia,  franklinization  frequently  |>o9- 
sesses  advantages  over  the  others. 

In  locomotor  ataxia,  and  in  systemic  diseases  of  the  spinal  cord  in 
general,  it  is  rendered  probable  by  a  number  of  sug({estive  cises  that 
ii]uch  more  can  be  accomplished  by  the  use  of  fraDklinic  than  by  dy> 
tianiic  electricity. 

lo  electro-diagno:^is  franklinic  electricity  is  of  but  limited  value, 
those  qualitative  and  quantitative  changes  which  are  so  important  as 
indicating  sinictural  degeneration,  being  satisfactorily  produced  only 
through  the  action  of  the  two  forms  of  dynamic  electricity. 

Valuable  as  is  Iranklinic  electricity,  it  has  a  more  limited  range  of 
tisefulness  than  dynamic,  and  the  more  strongly  this  fact  is  impressed 
on  the  professional  mind  the  better.  He  who  begins  with  franklitiism 
the  study  and  practice  of  medical  electricity,  begins  at  the  wrong  end. 
Let  him  first  master  dynamic  eleclricity,  and  then  supplement  his 
knowledge  .-ind  experience  in  this  direction  byfranklinisni.  The  differen- 
tial indii-aiions  for  the  use  of  galvanism,  faTadi>^m,  and  fraiikUnisni.  may 
well  demand  the  closest  scrutijiy,  for  on  the  accuracy  with  which  we  c*li- 
[uatc  these  indications  will  largely  depend  the  success  ot  our  efforta. 


I 
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MKTitOD  of  employing  elecmclty  tliftthu]ong  been  popttlat  among 
the  I»ity,  though  it  is  not  yet  fully  introduced  into  Micnce,  is  the  eUetric 
tatA,  The  methods  of  giving  electric  baths  Aic  various.  The  requisites 
are  a  bathing  tub  of  some  rorni,  partly  filled  with  water,  contrivances 
fur  scniling  the  current — either  laniilic  or  galvanic — through  the  water  in 
which  the  pjiticnt  is  unnicr^^c*!.  An  electric  bath  can  be  cxtcmpurized 
in  any  ordinary  baih-tub.  1'he  patient  may  rest  hU  feet  on  one  jiolc  m 
the  water  and  hold  the  othLT  pole  in  his  hand.  In  thai  position  the 
body  of  the  patient  becomes  part  of  one  oi  the  other  pole,  and  the  cur- 
rent Haws  tbroagh  him  from  one  pule  to  tlic  oiher,  just  as  it  would  if 
there  were  no  water  tb  the  bath  ;  or  at  most  the  only  effect  of  the  water 
is  to  thoroughly  saturate  the  part  of  the  body  in  contact  with  thcr  iK>le 
in  the  batb.  This  method  is,  of  course,  exceedingly  crude,  and  can 
acucely  have  any  conceivable  advantage  over  a  similar  position  of  the 
poles  outMde  of  the  bath,  and  yet  it  has  been  not  a  lilllc  used. 

Mr.  Russell  uses  the  fallowing  form  of  electric  bath.  The  tub  ta 
of  tlic  ordinary  shape,  but  the  metallic  connections  are  so  made  that 
the  cuticot  cannot  avoid  passing  through  the  b'vdy  of  the  patient.  One 
pole — a  broad  copper  plate — is  at  one  end  of  the  tub,  constituting  a 
part  of  its  lining  surface,  and  theoiher  pole — also  a  broad  metallic  plate 
— is  placed  at  the  other  end.  Both  plates  arc  under  tlie  water.  At 
the  head  of  the  tub  a  board  is  placed,  at  a  Uttlc  distance  from  the  pole. 
This  board  has  in  it  a  s.1it  of  moderate  iAze.  Against  this  slit  rests  the 
bacic  of  the  patient,  while  his  feet  may  or  may  not  press  against  the 
copper  plate  at  the  other  end  of  the  tub.  By  this  arrangement  the  cur- 
rent can  be  directed  through  the  bacic  of  the  patient,  and  from  the  back 
through  the  body  and  lower  limbs.  I  ndccd,  tlie  back  of  the  patient  lils 
so  closely  and  snugly  into  the  &lit  of  the  wooden  rest,  that  the  current 
if  it  pass  at  all,  must  go  through  the  body. 

In  regard  to  the  electro  conductibility  of  the  body  as  compared  with 
water,  we  have  already  spoltcn.  The  human  body  is  composed  mostl> 
of  water,  holding  in  solutiou  Yarious  salts ;  it,  thcrcfoic,  conducts  bet 
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ter  than  water  of  the  same  lemiicrature ;  and  on  account  of  this  uiperiot 
conductivity  of  the  living  human  li&suc  a  considerable  portion  of  ctcc- 
triciljf  mast  go  through  the  body  wlicncvcr  it  lies  in  a  bath,  even  though 
it  does  not  touch  either  pole.  That  the  body  conducts  better  than  the 
water  is  proved  hy  lhi»  experiment,  which  wc  have  ofica  made.  Place 
both  hands,  at  some  distance  apart,  in  a  baih  through  which  a  current 
of  considerable  tuength  is  running,  and  a  sensation  will  be  distinctly 
felt  in  them.  Bring  (he  hands,  still  immersed,  very  close  to  each  other, 
and  the  scn»aiion  uiLl  be  mucli  diminibheiL  When  the  hands  arc  far 
apart  a  considerable  ponion  of  the  current  passes  ihrough  ihc  body  from 
one  hand  to  the  other.  It  prefers  this  much  longer  and  roundabout 
road  to  the  direct  path  ihroujfh  ilie  water. 


Fio.  ici. 

Elcctiic  Baih. 

In  the  arrangentent  that  Riiiscll  uses  (Fig.  loi),  if  the  patient  premwa 
Me  feet  against  the  copjwr  plate  at  the  lower  end  of  the  tub,  his  body 
becomes  a  part  of  the  pole  that  is  attached  to  that  plate,  be  it  positive 
or  negative. 

Dr.  Justin  Hayes,  of  Chicago,  has  a  somewhat  different  form  of  elec- 
tric bath.  In  the  sides  of  the  tub  and  near  the  bottom  are  a  number  of 
electrodes  connected  with  the  battery.  These  electrodes  arc  so  arranged 
that  the  current  can  be  sent  through  any  one  or  all  of  them,  and  thus  be 
localized  on  the  part  that  specially  needs  treatment. 

This  method  of  uting  electricicy,  which  is  called  the  eleclro-thennal 
treatment,  is  carried  out  by  Dr.  A.  P.  Peck,  of  Chicago,  who  has  ob- 
tained excellent  restiUa  from  its  ejiiployment. 

The  study  of  the  comparative  practical  advantages  of  these  different 
forms  of  baths  is  of  course  beset  by  many  complications. 


Effettt  ef  th{  EUitrie  Ba/A.—ln  regard  to  the  therapeutic  effects 
of  the  electric  baUi,  we  have  these  remarke  to  offer; 

r.  The  stimulating,  sedative,  and  tonic  effects  of  electricity  are  ob- 
taitwd  mofc  ox  less  by  all  furms  of  electric  ballis;  not  only  those 
where  the  current  is  localized  in  sonic  part  of  the  body,  but  those  where 
it  is  generally  diffused  without  regard  to  localization  and  without  re- 
gard  lo  current  direction,  exert,  there  is  no  question,  more  or  less  the 
special  and  distinctive  [)hyMoIogica.l  and  therapeutical  effects  of  elec- 
tricity. Those  forms  of  baths  that  admit  of  localiiation  of  the  current 
seem  to  us  to  be  far  more  sctentitic  and  rational  than  those  that  do 
not  admit  of  sutit  localization,  but  all  forms  arc  capable  of  affecting  the 
system,  for  electricity  cannot  pass  through  the  body  without  doing 
more  or  less  good  or  evil. 

2.  The  questioD  whether  electricity,  administered  in  any  of  the  fomn 
of  baths  yet  devised,  has  any  therapeutical  advantage  over  the  ordinary 
methods  of  using  electricity — as  localized  faradization  and  galvanization, 
gCDeraJ  fiiradizatioa  and  central  galvanbation — has  not  yet  been  estab- 
lished. Even  if  it  should  be  pioved  thai  in  certain  diseases  or  certain 
conditions  the  electric  baths  are  slightly  superior  to  ordinary  electriza- 
tion, the  further  question  would  still  arise  whether  this  advanugc  is 
suflkient  to  compensate  for  the  longer  lime  and  greater  labor  and  in- 
convenience of  the  baths.  The  (luestion  is  one  of  exceediin;  comiilcxity 
—for  the  therapeutical  effect  of  the  water  is  combined  wiiii  the  iher*- 
peutic  effect  of  ttic  electricity,  and  to  cUminate  the  one  or  the  other 
is  no  easy  task.  Knthiisia-slic  advocates  of  the  baihs  sometimes  make 
the  same  mistakes  as  llic  advocates  of  Frank  liuixation,  or  the  u*c  of  stati- 
cal electricity,  of  assuming  that  the  results  which  ihcy  undeniably  obtain, 
«ad  which  arc  soractimca  most  satisfactory,  could  not  just  as  well  have 
been  obtained  by  a  proper  use  of  electricity  in  some  of  the  ordinary 
methods. 

It  is  claimed  that  the  baths  will  be  borne  by  temperaments  that  vriU 
not  bear  ordinary  electricity.  This  claim  may  possibly  be  just,  and 
yet  the  difficulty  of  demonstrating  it  is  very  great ;  for  those  who  take 
Uie  baths  and  are  benefited  by  them  may  most  likely  have  been  im- 
properly treated  by  the  other  methods,  and  thus  fall  into  tl.e  delusion  that 
the  bath«  are  /tr  tc  more  bearable  than  ordinary  electrization. 

The  inie  and  only  way  to  determine  this  question  is  for  those  who  arc 
mastew  in  electrology  to  try  the  baths,  side  by  side  with  their  other 
methods  of  using  electricity  ;  just  as  they  try  the  two  currenls  and  the 
different  methods  of  using  them  on  the  same  patients  and  on  diffeicnl 
patienw,  and  in  a  wide  variety  of  diseases.  Observations  of  this  kind, 
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to  be  of  re«I  value,  mitst  be  not  only  numerous,  but  exicndcd  m-cr  a  long 
[Kn'od. 

Th«  question  vheiher  substances  can  be  mtroduccid  into  the  body  or 
removed  from  tt  by  eleclricily,  will  be  dtscussed  in  the  section  on 
cleanMurgery. 

GemraJ  Rnles /or  ^viag Eltetrit  Baihs. — In  the  uscoT  electric badu 
we  should  be  guided  by  sonic  of  the  same  genera]  principles  thai  piide 
us  ill  tho  ut^e  or  electricity  by  other  rnvthodii.  The  tempenuneni  of  Ike 
patient  i^ould  he  sindicd.  and  in  the  length  and  strength  of  the  bath) 
and  in  the  frv(|uenc}-  with  which  ihcy  are  given  wc  diould  be  directed 
by  the  peculiarities  of  each  ease. 

It  is  not  well  to  take  an  electric  hath  jii^t  after  a  full  nieaU  nor  it  it 
usually  well  to  take  exhausting  exercise  immediaicly  after  a  bath,  espe- 
cially for  the  delicate  and  nervous.  The  temperature  of  the  watei 
should  be  about  that  of  (he  body,  and  may  ninge  between  95  and  los' 
FahrenheiL  The  patient  may  remain  in  the  water  from  5  to  95  min- 
utes. There  appean  to  be  no  danger  of  catching  cold  after  taking  an 
electric  baih,  even  when  the  water  is  quite  wann.  One  effect  of  the 
electricity  would  appear  to  be  to  give  tone  to  the  cutaneoos  vesscU,  «0 
that  there  is  less  liability  to  take  cold  than  after  a  simple  warm  bath. 


CHAPTER  XV. 


HVSTERtA  AKD  ALLIED   AFrECTIONS. 


this  head  wt  iadude  hj'steria,  in  the  ordinary  sense  of  that 
tcmi ;  neurasthenia,  or  nervous  exhau^tdon ;  hypochondriasis  and  mel- 
ancholia; spinal  initation,  ivith  the  manifold  s)tnptoms  with  whicll  it 
is  assodatcd;  insomnia  ;  and  asCtaphobia,  or  fear  of  lightning. 

We  giTc  hysteria  and  allied  alfeclions  a  prominent  position  in  the 
cUoical  ponion  of  this  work,  because  it  is  a  class  of  diseases  for  which 
electrical  tieatinent  is  especially  adapted,  and  in  which  its  succciis  is 
most  remarlcnbte.  This  fact  is  not  generally  apiTreciated,  for  the  reason 
that  the  profession  have  looked  upon  electricity  as  a  stimiilaEt  merely, 
and  have  not  fully  recognized  its  acdativc  and  tonic  properties,  and 
hence  have  confinc<l  their  attention  largely  to  paralysis,  as  the  one  dis- 
ease above  all  others  to  be  treated  by  this  agent. 

Eiecire-diagnesis. — Usuall/,  though  not  neceKsarily,  tliere  is  exces- 
sire  sensitiveness  to  the  electric  current  in  all  parts  of  the  body.  Pa- 
tients sometimes  can  bear  only  the  mildest  currenK  In  some  ca»es 
even  a  mild  current  will  not  be  bome  on  the  middle  of  the  bacl(,  which, 
in  health,  is  usually  so  little  sensitive.  Rrllex  sensations  may  be  ob- 
served during  electrization  of  hysterical  patients.  Irritation  of  the  dis- 
eased side  of  the  body  may  be  sensitively  felt  in  the  healthy  side. 
Somftimes  thtrt  is  eapoiity  for  bearing  very  strong  eurrmts  tvilk^ut 
injury,  even  when  there  is  great  hyperasthesia.  The  clcctro-diagnosts 
of  hysterical  par-^ly^is  wJU  be  presented  under  that  diaea.<>e. 

Treatment. — Hysteria  is  a  constitutional  disease,  and  demands  con- 
stitutional treatment.  To  attempt  to  chase  after  and  direct  the  appli* 
cadoo  of  electricity  to  each  special  symptom  as  it  appears,  is  unphllo- 
SOphical  and  usually  unsuccesiiful.  General  faradi2ation  and  central 
galvanixation  arc  tnethods  of  electrisation  that  arc  indicated  for  hysterix 
Under  whatever  symptoms  it  may  be  developed,  our  chief  and  best 
results  have  been  obtained  by  these  methods.  This  general  trcatmeut 
docs  not,  of  course,  dispense  with  localised  clcctnzalion  of  paralyzed 
muscles,  or  special  attention  to   any  localities  where   the  disease  if 
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ffw  the  tim«  directed.  Diseases  of  th«  sexual  otguit,  hysterical  hie 
cough  oc  cough,  ajihonia,  or  incontinence  of  urine,  may  soiuetiines 
need  locali/cd  elect rizaiioii ;  but  these  8yiii|)toius  frequently  yield  under 
general  Hiradization  or  central  galvajii^ation,  even  vrhcn  no  special 
atti-niioD  is  given  lo  the  diseased  pans.  In  nearly  all  cases,  except, 
perhaps,  long -.standing  junlyMe,  it  is  much  better  to  dispense  with  ihe 
local  llian  the  general  trcalmcnt.  There  arc  cases,  however,  in  which 
the  syniptoni.<i  of  rigid  contractions  ofcertiiiri  inubcles  arc  most  persistent 
and  painful  in  character.  In  such  conditions  of  the  affected  musclei 
gaJvanijcation  should  never  be  omitted.  In  cases  of  extreme  hyper- 
esthesia it  may  be  necessary,  as  Ilcncdikt  advii^s,  to  place  the  patient 
under  the  influence  of  an  aa.i:Athctic  while  the  application  is  made. 
Strong  currents  do  not  appear  to  be  injurious  in  such  cases. 

Prognosis. — The  behavior  of  hysteria  under  electrization  is  as  capri- 
cious and  inconsistent  as  arc  its  synipton).<i.  Some  cases  yield  to  gen- 
cral  electrization  with  wonderful  rapidity;  others,  appaj'cntly  no  worsci 
are  singularly  obstinate.  On  the  average,  the  prognosis  is  so  favorable 
that  no  case  sboLld  be  abandoned  without  a  fair  trial  of  thit  method  of 
Irealment.  Under  peripheral  electrlzalion  die  results  arc  usually  nn- 
tatisfaclory,  since  the  relief  of  the  local  syniptoiii  is  by  no  means  a  cnre 
of  the  morbid  conitilutional  condition. 


Vivknt  Aj/ittrU«i  iymftemi  Jefeitdtnl  em  tuffrtistd  mtnUniatian  alkviattJ  tjr  twt 
ftaaftj  of  gmtral faraiiitatien  and  lacaliuJ  gatvamtatiem. 

Cass  L —  Amo^  vtoleni  anrl  pertiMml  case  orhj-ttcrla,  in  ih«  petun  of  &tButlnl 
laily,  kgcd  40k  came  ondct  oui  obitervation  tbrouKfa  tlic  kudoeis  of  Dr.  Otircr  Wbitc 
The  pallcnl  wu  In  twil,  tuffering  from  violent  paroxyaiu  of  altcroitc  wccptng  aoil 
*crMinin(.  The  handt  und  feet  wer«  cold,  th«  pulce  feebJe,  and  Utt  poia  in  (be  ktad 
m*  coDStaot,  and  of  Ibc  laoV.  kvctc  chMUlcr. 

ThcK  ^mptonu  hail  cuntiiiucU  fur  nearly  foriyeiifht  hours,  and  Id  order  to  avert 
■eriaui  eonceqaent CK  il  ae^med  u  if  in  lome  v-ajr  relief  mnit  loon  he  afforded.  The 
jncnitrud  pcriixl  wiu  ilclaycd  nearly  two  weclu.  Mid  to  tLl»  circumuaiicv  it  wai 
]io«iI>le,  in  part,  to  aiitibule  the  atLactc.  Tlie  (laiicnt  ni  »ulimii.(«d  to  iho^oiifh 
gmcral  fara^lrjition,  uid  immedUtely  3,ilcr  a  galvanic  current  from  clglit  ceUawM 
n.1  ncafly  at  iKiuihlc  localized  in  the  ulcrus.  TIicK  cflTvris  were  follawei]  by  decidcJ 
alleviation  of  the  tyniptonu,  and  a  ttilcrabi)' quiet  niiflic  wu  the  rcwli.  Ttic  moisn. 
however,  AiA  do)  tpp«iir,  and  on  the  following  night  we  gt,ve  again  Iha  t&ioe  treat- 
Ricnt,  tligtitly  iDcmHng  the  Caison  of  the  galvanic  curtcnt.  Before  morning  lam- 
iimatioB  tiecame  manlfM,  and  there  wa:t  no  further  eTidcitc«  of  nervotu  dbtKrlH 
ani:«. 

Nearly  a  year  »ubteqiicnlly  this  patient  experienced  snotlici  attack  of  like  chartft- 
tet.  and  siibktatitiatly  the  uxne  ueatnunt  >£3iiD  rdicvoi  bor  completely  m*.hin  Carly> 
eight  hour^ 
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ffjiteria  *f  tmeyenr'i  lianjing  in  a  mifrifil  lnJy,  fcJItvifg  farturiiitH  ;  ttrangi 
anJ  inii//lniU  HHUStiom  In  tki  Iigs  ;  ttttHtig,  triwling,  frutting.  Kaviog,  6ra/' 
iHg,  ^tfuJmg,  ifatriMg,  rating  unsMi»iU  arrr  MtaJ  and  ki^;  imaginary  humU- 
itig  »/  tht  i<i4y ;  /It  of  teetptHg  at  J  great  detpin^tfuy^RafiJ  and  dttit/fJ 
imfrottmritl  untCrr  ttntrat  gatx^Hlaation  tmlk  $lr«tig  eurritti,  a/ltr  failurt  af 
geutr^l  f,i'i.Ui^i9i^~~Cad-hv*r-^l  emuiihm  and  eMfl^-irritalUn  tutd  attht 


Ph.: 


Case  IF. — Mn.  B,  &  mmivH  Udy,  with  two  children,  ins  referred  to  lu  NoKin- 
t)«-  J.  1S73.  by  Dr.  Cmtlinj;,  of  Brovlitfii, 
The  puieni,  ihoagh  a,  1a4y  of  unuxnal  intriEgnioe  iind  c^nt  »tren|ph  of  will,  hul 
nearly  aTCW  been  >  vklim  to  ■nanj'of  Ihe  vtml  t)rra;>loin*  a{  h^orin.  The 
ipCons  appmcd  I«i  Am.y*  after  ihc  birth  of  her  xcon<l  tliilil ;  up  lo  thai  time  her 
lib  ted  been  tdiDOil  perfect.  She  caine  Tram  a  fa^niiljr  in  wtiura  iliere  was  wnna 
iiUmcT  la  coniumplUin,  am)  the  h*d  lott  tun  liMen  by  that  diiease.  A  abort  time 
:aie  the  bulh  of  her  veconil  cliiM,  tlie  bail  bllcn  down  sialrs  and  bad  siruck  on  the 
k  of  her  head.  The  qiiery  Mute  vhctlier  that  michi  Dul  liave  hiul  tuaielttiDi;  to 
niih  her  diKow.  The  tymploin*  came  on  in  the  nicht,  and  <]ui(e  ludilcnly.  SIm 
became  enccMreljr  hctmhis,  almnst  wild,  and  the  pliy»ciaii  w»  sent  for  and  uiccecifeil 
la  ealmiti);  her ;  then  follotrtd  •  long  caUti^iie  nf  won.  On  the  lop  of  iLc  head 
was  a  coiutont  aeniation  of  ihaking  or  anitalioo,  or  tlirillini;,  »  blie  descnlted  il,  and 
heaving,  rulling,  Imilns.  waving,  pounding  miMtion^  were  fdt  in  the  hcwl  and  over 
the  bo<t^.  There  hod  been  many  ailackt  of  weeping ;  ai  all  limea,  Ihrmgh  naliirally 
liopefuli  kbe  wu  cut  d«inl,  ar»1  inugincd  ttie  did  Dot  lote  ai  Bhe  sh<^tilil  one  of  her 
diltdrtn.     The  tfcncral  nulrltion,  as  usual  In  nob  i'iue«,  w»  nrll  nmlntnineil. 

The  jMiteni  had  tried,  with  great  ihorauchneut,  general  farailiiaiioii  but  irilhoM 
■ibOaatial  tcrvkc 
WcuBdon  ba  taiialY  eenlrai  gafvanic^fi^m,  camtnned  with  the  ux  orcod-ltTB* 
oraldnn,  aad  mild  coanter-trrii niton  over  the  tender  rertcbrx. 
The  piulcnl,  with  oil  litr  nccvuiuncaa,  bore  llw  gajtitfrk  turrttl  in  enemt^m 
datrt:  it  KciBcd  to  be  ini]>o»ili|c  t»  injure  her  byorcr-elcctriuiinn.  We  lonn  fouiid 
that  (h«  Mionger  tlw  cnrrMiia,  and  ihc  loiigpr  ihe  applicniiftin,  the  greater  the  benefit. 
Even  thr<j«]t'i  the  t«%in  ttrotig  currents,  now  md  ihcu  inlcirupled,  ilEd  no  harm, 
le  Mwn  liccan  la  inprot-e,  and  continued  to  imptore  not  only  daritte  the  three 
nonthi  of  treatment,  but  sub^nenlly,  and  there  was  in  ihia  improvement  a  censid- 
eralle  degree  of  iicmiancncf. 


^ 


.  Ill  tlie  above  case  there  were  facts  of  great  itite«$t  J^irsi,  the  cx- 
[raordiitary  tolerance  ta  a  highly  nervous  patient  of  tlic  galvanic  cur- 
rent; and  ufoniily,  the  Buprcmc  advantage  of  central  galvanizntion 
er  general  Caradi^aiion  in  hcvcic  riinclioiial  di&ca5«s  of  the  ceolral 
Tvous  (tyitem. 

HyWerical  and  analogous  !;yiii)ilonis  are  both  associated  with  and 
dependent  u{>on  recognizable  uterine  disorders,  but  in  many  coses,  while 
e  iiyuiploins  may  be  aMuciatcd  wilh  and  aggravated  by  such  diaor- 

tliey  are  not  by  any  means  alwaj-s  dei»endcnt  npon  ihctn, 
36' 
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During  hii  service  at  the  New  Vork  State  Woman's  Hospital  Vr.  Rock- 
well hasfouDd  that  symptoms  of  exceiwive  nervousness,  etc.,  witicli  were 
supposed  to  be  miTely  a  reflex  of  local  derangement,  have  frequently 
yielded  to  soinc  form  of  elcc:tnx<ittoii,  bdbre  iny  manifest  change  tlu 
been  observed  m  the  condition  of  the  sexual  apparatus. 

Hypofh^ndriasu  {Pathophobia)  and  Meianeholia. — The  diitinetion 
between  hypochundria&is  and  mclancholiiiKvila.!.  The  liypocbondriac 
readily  appreciates  the  character  of  any  sjiccial  disease  from  whidi  he 
may  suffer,  but  he  has  a  most  exatcs^rated  conception  of  iti  impoiLuice 
and  of  its  probable  results.  >Ie  t^ilks  nmch  of  \\\%  symptoms,  and  un 
Cea»ingly  seeks  relief.  The  melancholic,  on  the  contrary,  possibly  suficrs 
from  no  appreciable  disease ;  or  if  any  evident  structural  or  functional 
trouble  exiats  aside  from  the  recognized  mental  perversion,  it  is  un- 
heeded. As  Maudfcley  expresses  it,  "tlie  former  committing  a  murder 
would  ceitaialy  be  hanged,  the  latter  probably  not."  The  tendeaqr 
of  (he  niclancltolic  \i  ffeqiieiicly  to  suicide — the  hypochondriac  diogt  to 
life.  latulLcctual  exertion  is  an  impossibility  for  the  melancholic;  the 
hypochondriac,  on  the  contrary,  may  lead  the  highest  intellectual  Ufe. 

The  one  sufieis  from  such  perverted  habits  of  thought  and  feeling 
that  ihc  strongciit  and  most  natural  afTcctions  may  cease  to  exist;  the 
other  r«tains  all  the  normal  warmth  uf  feeling  towards  friends  and  rela- 
tives. 

Melancholia  is  a  more  advanced  phase  of  mental  pervertion,  and  to 
this  advanced  and  more  serious  condition  hypochondriasis  not  uofte< 
quently  progresiett. 

There  are  reasons  for  believing  that  the  sympathetic  nervous  system 
is  largely  at  fouli  in  cases  of  hypochondriasis;  and  that  if  not  demoo- 
Strably  diseased  it  is  yet  the  medium  through  which  disease  of  the  Olbcr 
parts  reacts  on  the  brain,  and  produces  molecular  or  other  disturbance 

The  two  leading  ideas  that  we  here  desire  to  imprest  are,  fir^,  that 
hypochondriasis  is  just  as  truly  a  disease,  or,  mure  strictly  speaking,  a 
symptom  nf  disease,  as  dyspepsia,  insomnia,  chorea,  nL-ural^ia,  |karaly- 
tiis,  or  insanity,  and  sliuuld  be  treated  accordingly.  The  popular  method 
of  neglecting  hypochondriacs  altogether,  or  of  administering //tf<*r^/,  ii 
not  scienti&c,  and,  except  in  rare  cases,  is  not  successful.  Sttondly, 
hypochondriasis,  when  not  dependent  on  serious  lesions  of  the  central 
nervous  aysCem,  is  susceptible  of  relief  and  of  positive  cure  under  Ae 
skiifiit  and  faithful  use  of  electricity.  Still  further,  we  believe — and 
the  results  of  our  own  cases  justify  the  belief^that  cerebral  dise.is«  of  i 
more  pronounced  character  itself  may  be  relieved  by  electricity ;  and 
that  thu  terrible  form  of  hypochondriasis  which  is  the  precursor  of 
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orgiaic  cerebral  dUeasc^ihe  vestibule  that  leads  to  the  dark  and 
^ootny  carcms  of  insanity — may  be  conUolled  or  kejit  at  bay  by  a  per- 
jevering  electrical  ir«atnient.     (See  chapter  on  Insanity.) 

Tycatmtni. — tn  hypochondriasis,  genera!  faradizatioHt  central  gal- 
vaniuttion,  and  galva»uation  of  the  cervical  sym^thelic,  arc  imlic3tc<l. 
We  have  obtained  good  results  from  all  mcihods,  though  moat  of  our 
caA^  were  trcat<»i  by  the  fint  and  second. 

[Hffeehfndriatis,  -mitk  imfiairm^Ht  of  lit  fumtl«nt  ef  tpttiiit  itn*e—WvxkcMi 
mtmtrjt—Snuary  tymfanmt  in  lite  txirtmiiitt,  wili  t^me  latt  af  metar  fower,  tht 
rfitifl  */  ei^tiiot  mtnM  a<iivity,  and  Jt/vnJritl  li*  f^rt  tmlight  eer^ra! tgKgU' 
Ucn — rmpr«BtmtmS  mndtr  gfnerai /iiriufita/ieH  and  ttnlrat  galvaKitatioH—Kt- 


Cask  lit. — Mr.  VL.,  ui  acior  ai  l«renly  ytui'  duding,  wu  placed  under  our  cart 
by  I>r.  K.  1-  Uurii.  The  |Mti«nt  tmti  m  lemperile  inftn,  and  m  br  »•  hi*  prufeaion 
pcrmii led,  regular  in  all  histublts;  but  ibeduirautnor  liiscng3KemenC»hod  rcntlcTcd 
it  oeceuoty  tur  liim  lo  exetcUe  I1U  memiiry'thtiiugh  a  tenet  ot  years  to  an  unusual, 
muA  ac  the  Mqnei  proved  10  •  moit  tnjtirioui,  «iil(mt.  Two  mnnthB  ptior  he  began  to 
abaertc  that  k'a  inlellccmal  powcn  were  failing  him.  lib  incRKtry  became  m>  im* 
paim]  and  hn  thoughts  «>  cunfutnt,  thai  hg  fouiKl  It  utterly  tmpo&iible  to  "commit  " 
mylhini;  new,  or  to  recall  r«a<Iily  certain  "part*"  ihiil  hud  been  long  pcrfcdl; 
familiar.  He  was  tiypochpndrucnl  ttr  the  Ian  degree,  anil  al  the  mtat  lime  Mi  limln 
b«eame  u«ak.  and  he  complained  of  tensor}'  lyraiitums  in  the  tips  of  the  lingrni,  much 
the  ame  at  iboM  pretent  alter  FroMbitc.  The  iiitegrily  of  m«it  of  the  sense*  vas 
markedly  impaired.  Under  leanccx  of  ecncrol  faiadUatian  and  ccniml  galvaniution 
lh«  aBBoytng  <enwry  symptoms  dinppeAred  ;  he  jpiined  entire  tnaiiery  oivr hh  UtnlM, 
end  wan  more  hopeful  and  happy  )  "itxt  Mreagth  of  viijon  beoune  nouly  normal,  and 
when  wt  latt  Mw  him  there  hiil  been  [uRiLicnt  improvcntcDI  in  hik  intellectual  facul* 
tin  tu  enable  him  wcceufully  to  attempt  a  peiforuiaiice  on  tlie  stage.  We  Iroinol 
thai  Uaria;;  an  allenpt  lo  peifurm  on  a  iiub«e<|nent  uccahi^ti  tic  liccxme  •]uite  unable 
10  pomie  hia  port,  and  wak  leil  off  t!ie  tlaj^c.  Tliu  wot  snfliciciii  lo  show  that  tc- 
eovery  was  not  complete;  u  lo  tiieeoi»!uiun  nflet  ihU  we  are  unmtarmed. 

^tlJufXaiiA — jMpr^tftmtHt  wtdfrgentral  /araditatieii  and  etnlral  gahiaititaliea, 
CA-tK  IV. — A  very  bvoiable  retnit  wai  oblaine<l  in  tlie  person  aP  a  yotrng  man 
^nl  15.  At  an  hovr^  of  the  Jay  be  wu  anooycd  by  tinnitus  auiium,  and  what  lo 
Mm  Eetmed  an  audible  nwce  telling  him  of  evil  to  come.  We  submitted  hini  togen< 
eralapplicUiooeof  a  powerful  faradic  current,  uid  also  to  occisL^nal  ga.lvanuali«n  of 
Ibc  braiOi  eon],  and  sympalhciic.  Soroc  improvement  rollowcd.  The  most  decided 
benefit  wai,  however,  derived  frnm  the  mechcid  of  jpil vino- lanuliui ion.  The  fua^lic 
cnrreot,  full  itrcni;th,  from  a  Kid'Jcr  appacatus  O"')  ■■  'lie  same  lime  the  galianic 
current  from  lifteen  cells  of  BiiDKn's  bait  cry  were  pai^el  throuch  and  arumul  the 
bodjb^tbe  method  of  general  electriiatton.  Improvement  wm  nnw  remarkably 
npid.  In  the  courx  u(  lutlf  a  iloicR  applkatioas  every  unplcaunt  symptom  disap- 
peared, and  the  patient  haa  since  rcmaiited  perfectly  fcec  from  any  evidence  of  thcii 
tctum. 
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MrieiuMia  of  ttM  ytor^  itandiag  m  «  jrpmng  mtarritd  laij-~C9mfieU  remrry 
mitder  ttnlral  gatoanisatioM   a/ttr  faUurt  of  pfr:is(rnt  inUmal  matitatu* 

IHil  gr  mrrni/iiraiiiaittiett. 

Cask  V.— Mn.  V.|  ».  married  tranun,  aEod  (wtaljr-rtvc,  nine  Snt  andtr  our  ob- 
KTVMioB  Octo^irr  S,  1S71,  in  tfie  u*«iith  monlh  of  her  prei^nAnc;.  Ifer  mesial 
eonditian  wa«  lamoiUble  in  the  extreme.  Thirc  wu  chiofty  •  p«rveritan  «f  (Im  wkole 
htlatX  or  iDMiiicr  of  fcclinjc  «uch  as  m  frcqnenllir  rollovn  actual  ialdlcctiul  dera^tr- 
incni.  Stie  cnnfooked  and  brw^led  her  want  of  ml«t«<t  in  or  km  b*  IhoM  iriw 
mrtt  imr«!St  (0  h«r,  an^i  widtniij  Rufrrrtn  moiit  mtcnsFly  froin  a  prorouad  fMllitg  ar 
depmNuo  anil  Diiicry--a  vait  and  foftnleB  idea  of  ulicc  detolaliDo.  The  pMient 
appredaicd  her  camlition,  would  rwiKm  concerning  il.  and  acknowlodg*  thai  that 
vol  noilunj'  reiU  ta  witlch  ihe  muld  pi^int  as  a  cauM  of  h«r  miury. 

ThcK  iTTctdicil  fcclini^  were  not  nltogcther  new,  but  for  otct  two  jv*n  H»]  in  ■ 
mi>lifieil  form  flnnojvil  her  oitiiilnabtf.  Kitten  &1i(;htl)'  by  a  favorite  do^  Uw 
ntfg/A  immediately  into  a  coTidiiiou  (hat  mxy  be  called  kj pockandriand  ineluuJio> 
KoitrilhaneKBegcialednation  oftliedangcrthc  hod  incurred.  She  had  been  trmcd 
perdiieitlly  bnl  withoui  ataiJ,  and  ai  a  lierMitr  rat»rt  gaieral  ranuJiailon  «at  al< 
lenpted.  It  nlleily  failed  in  id  cfTects,  and  in  good  bilk  Iho  paliciit  woi  tacotn^ti 
lo  bope  that  witb  her  dsllvcry  her  meAtal  Ittlsnot  wonlJ  return.  The  cMM  was 
bom,  and  three  inuniha  «nl)se(|uenlly  I  wu  again  calkd  to  «e  the  mother,  only  to 
tind  Imx  oondittod  mare  aggravated  ihaa  at  aaj  prcriou*  lime.  We  now  reiolred  t« 
nudte  mc  of  ceniial  calvaninliun,  and  employod  ■  current  from  sii  onfinary^iKd 
ainc  carhoiwdlt,  with  a  tilting  of  four  tninntc*.  TIm  patient  urac  aot  U  all  iai- 
pmvnl  liy  the  jianrt,  but  teamed,  if  anything,  iliffatly  more  uiidtiva  lo  ntemal 
iai|ireuii>n.i. 

In  a  cnu]J«  of  dajx  lb<  «km«  ap^1intHf>n  was  again  tried,  with  tlieevidfnl  retail  at 
deoiiolly  e«ciling  her  mind.  A  Ihici  rffott  <rtit  m.-ide  mih  Init  thice  celli^  from  wUch 
the  catreni  wai  juti  nifVicni  in  Icnonn  lo  call  into  action  ihe  mbm  of  lute.  Fron 
tint  trial  the  patient  experienced  unduubteO  relief,  sad  at  iotetvalt  of  a  <tay  ibe  b{k 
plicalion,  witlxiul  being  varied  excepting  in  the  length  of  Ihe  ita-er,  waa  rcpettacl  fat 
■oaie  Iwamonthft.  Although  during  ilie  trealmeni  twro  or  thfce  iligbt  rclaptes  o^ 
cinrctl,  yet  on  the  wlu>le  Ilie  improvemeni  wu  tieoAy  and  taiirfactoTT,  and  at  the 
d,ix  of  iW  "  central  "  treatoicnl,  when  the  yoa  placed  cntiid;  in  ibe  care  of  D(, 
Willioia  J.  Donor  for  ntcrine  difticulty,  bci  recovoy  was  complete 

^Xmraslhenia,* or  JVertvvs ExhauUion.—TheAenvmon  of  (he  renn 
neurait/ttnia '\%  sufficicmtiy  obvious.  It  comes  from  the  Greek  word 
vrvpttv,  a  iicrvc ;  u,  privative ;  and  aStyot,  stieiiglh  ;  anil  therefore,  bdn; 
literally  interpreted,  signifies  want  of  Btrcnglh  in  llic  nerve.  UntJcr  the 
name  of  general  debilily,  it  is  a  comiition  RiiHicienily  familiar  lo  every 
l>racii)>ing  phyMcian,  and  too  freqiiciiily  resists  most  ubstiiiatelj-  all  fomis 
of  iAtcmal  medication.  It  is  not  to  be  confountlcd  with  aniemia, 
thongh  it  may  be  associated  with  il. 

The  one  princi|>le  on  which  neurasthenia  is  to  be  treated  ia  bjr  die 
concentiation  of  all  ponible  tonic  influence  on  the  nervous  sysiem^ 
air,  sunlight,  wa*.cr,  fooii,  rest,  diversion,  muscular  cxcrdie,  and  the  in 

*  See  monognph  on  Ihii  tubjcct,  by  Dr.  Ueanl. 
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tcmal  adminUttalion  oftloftc  remedies,  such  fu  sbyclmine,  phospbonis, 
nic,  etc,  which  directly  afTeci  the  central  nervous  sjrstera. 

SUctrkal  Trtalmcnl. — General  raiadtzation  3iul  ccntnl  galvaniuitiua 
as  an  adjuvant  to  iclicvc  more  directly  the  sjoiinoinsof  insomnia,  head- 
ache, etc.,  which  ire  so  frequently  associated  wJlli  neurasthenia  or  after 
geneial  f^uoaJL/ation  has  ^led. 

The  prognosis  is  nsualtr  more  or  less  favorahlc  In  nearly  alt  cases 
of  uncomplicated  netiraAthcnia  general  faradiution  alone  proves  deci- 
dedly and  sonieiiwes  rapidly  efficacious.  Benelicial  results  from  cithei 
this  method  or  central  galvanization  arc  su  unifonn  in  ttus  condition 
that  we  have  reaKm  to  su«|>ect  tome  unrecognizable  organic  disease 
in  Ihoac  cases  that  gire  no  evidenceof  improvciucnt  after  protracted  treat- 
tnetit.  Even  the  complicale^l  fonns,  that  are  the  result  of  ineiirablc  dis- 
ease, may  be  niiicti  relieved.  The  cases  llut  fail  to  be  benelitedhy 
tlcctrical  treatment  are  those  of  lifelong  standing,  01  in  which  the  tern- 
TUt  contraiadicatcd  electrical  tiealnicnL 

lAmla  -  DtMlity  and  atuuit  of  ikt  kfaJatAt—fmmniiatt  and  ra/id  im- 
frmitmmt  mndtt  giMtrmi /tiraJitaliiM — Rapid  itrrt*!*  in  nrti^kl. 

\l. — The  power  of  gcncinl  fufailuAlion  tar<li««eiiearaidli«nui  and  to  cauw 

of  wa£lit,  wu  Uliutmicd  in  a  Tcry  jilcftAini*  ami  &aiUf»cior]r  manaei  in  the 

^u>  oi  a  younic  pbyikun  wfaum  ire  haic  trcniod  durin);  the  auluino  of  ilS6g.      II« 

WB*  aS  jrean  of  *ip,  tunl  (or  i  iunf;  timr  he  liail  lieen  tulijcci  to  Mtno  »n J   repeated 

^■■liackt  of  ocTTOiH  uui  Hck  beodachc     To  aw  bii  ovm  Eipvcxuan,  be  hod  been 

^B*Uviiig  on  ■  tnnvr  plane  tliui  wjts  normsl."     O-rr-work  mi<1  lonj;  conlinrincnl  had 

^Hfeliued  him  to  a  cendition  of  wrlvoi  exhaattion,  an<l  when  tie  called  upon  ui  in 

^BbptCKlbtf  be  CoaU  not  mtlk  two  milu  Ktlhout  fatigue.     Allbough  5  feci  9I  inchn 

^Hk  height,  he  wei|;he<l  but  113  piMiitdi,  and  for  many  moR lit*  there  hail  t«en  110  dpi 

^Rtf  any  wcrcate.    II«  IiaJ  dotely  itu'lied  Itii  own  cue,  bad  been  thorou^Uy  examlBod, 

MXl  had  tried  nenily  cvny  foim  of  inianal  inciliciili'in. 

^_      We  beson  ueaiment  by  a  mihi  aad  ([tueral  appdiuaiiuu  with  [he  famtUc  current. 

^^te«  JeII  (emporarity  cftliTeoed  and  eahHarated,  bat  when  he  tctuineif,  twa  days  aal>- 

^KeqMBtly,  ha  Mated  tliat  he  fdt  no  ipedal  benefit,  altliouch  he  had  Kalnoil  9*t*-hal/ 

^^B^Nutf  M  mtiglif.     Tliti  chan^,  itighi  as  JI  ms  encouraged  him,  foril  had  been 

BMOlh«,Bnd  year* even,  Mncc  be  had  hrru  alile  to  (Ictrct  any  iacrcitic  to  wcighl.   We 

may  my  here  ihat  he  vnUcbod  and  iiudied  his  ^i^inpEarat,  and  carefully  axcriained 

hia  wel^kt,  froon  day  to  day,  wit  oa  a  hypaehaDdriac  at  all,  but  at  a  tdeatiAc  man, 

JBlwinl  DOt  by  any  ipeciat  {aith  in  the  mnedy,  Iml   by  an  eame*(   denre  to  tMt  far 

Mlirrif  the  lonk  ellrcli  of  general  bradicatiun.     lie  coniinncd  to  incrcaw  in  wrighl 

•Ith  ranaitcahie  regularity  and  uniroTTnliy.  and  at  tlie  end  at  three  wMks  be  ^rand 

ttU  he  hnd   increnaed  itine   poimdi.      When  ire  lait   mw  him  hb  weight  wiu  i^ 

pNuda.    Tbe  improremcnc  in  hi*  general  condition  had  gone  «a  lianj  in  band  wkli 

the  iaeicaM  In  we^t.    Hb  appetite  waa  heeoee  and  Itla  dlsetiioa  niich  easier.    Hti 

■ttadtt  of  bcMlacbe  rfiD  aoooyei  faim,  but  Uaenpacity  lot  caduruwe  had  been  greatly 
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enliTged.  Within  ihe  I*«  lira  yt*n  w«  l«inied  fratn  (be  puient  kimself  lluu  he  haA 
suflier«d  aa  icUii^c 

In  lliit  cue  llie  apptic&tioni  were  maile  ray  lhoroij;;h1)'  alt  over  clie  pervon,  fron 
Ibe  lop  o!  Ihc  hciul  to  (he  feet,  mud  with  a  {Powerful  cnttetii.  Uuth  the  fsanulic  and 
ipilvauiu  cunciit*  wci«  umJ,  chiefly  llie  faradic.  It  1*  worthy  of  icmark,  alw,  tbat 
thia  juitcu!  always  eipcrieticcd  a  focUng  oT  lemparary  cnlircntncnt  and  ulubntloa 
afln  otch  ipjiliciiion,  and  sotnclimn  the  hnilicho  from  whicli  he  vatTered  wu  drivoi 
•way  in  ihc  (iuil»t  vT  the  tr«iltneut. 

We  may  ay,  abo,  that  when  he  firtt  came  we  prescribed  ontilc  of  nnc,  by  mctAm 
«MM,  bec«LU>ieho  had  uicd  newly  every  other  tnlemtJ  tonics  Hi  toale,  bow«v«r,  bat 
two  or  (hr«e  doKs  or  onegTBUi  each  for  the  lifct  day,  dropping  U  entirely  aaaKMU 
be  Connd  ihnt  be  had  Iccrta^  lialf  a  jioujid  In  weight. 

The  above  case  we  regarded  as  pre-eminently  a  typical  one — a  n-pical 
iltustTa.liotiorTieiira&tlieiii3,  ajid  of  ihebenetit  tbat  may  be  received  fioni 
general  faiaduatioii. 

/fmratSkenia  in  a  pitthark  fatieni,  eatatJ  iy  exiuiiv*  apfiUaliatt  ta  imtititts — 
SSku  iMprmvmtnt  HmJrr  gaH>a.niu>ti«n  »/  th*  ttmical  jymfathttie  and  gtmtrat 

Caki  VII. — Mr.  A.  wai  a  short,  ttoul,  attd  remarlcably  plrthnric  man,  i^ed  6e, 
Throu|;h  hi)  active  buiincM  life  he  liod  ctNifined  himtcLf  matt  clotcly  to  lu>  dailcsa 
»cHom  IiLing  a  day  for  iccrcalion,  even  during  the  hrai  of  sirmmcr.  Nhtetecn 
ynrs  lince  he  retired  from  buiinenwith  ^catly  impaircl  hea.1ih  and  strength.  It 
was  Uiou(;fat  that  perrecl  rrccd'om  (roni  all  cure  would  be  sufficient  19  rctlarc  htt  fta- 
li«e  vi);nr  of  con  tilt  tit  Ion.  Oti  the  coiniriiry,  he  gained  but  hule,  if  any.  Hk  ccDcral 
appearance  ins  typical  of  perfect  health,  but  ordinary  exertion,  eitber  mental  or  phy. 
deal,  WM  sure  to  produce  cxhaiuiion.  Ifii  fuiu  tpoj  nfrmat,  anJ  thtfa/ttnt  mat 
pitlAivii  ralAer  lAan  nu/rmif.  It  wa\  Impossible  for  him  lo  read  more  than  ten  or 
Itfteen  ninnte*  without  t>ecoiiiing  reitlcM  and  eic««ively  nervoii^  aiid  eiKVciw  «i 
w-alhjng,  lo  the  extent  of  a  delta  block*  or  iKi,  would  frequently  product  cuRipktS 
limwiatiua  Hii  ^ccp  at  uictii  wat  bntkcQ,  inJ  tomciluics  catircly  deslro>«d. 
Th«re  wu  not  the  ^ghlest  evidence  of  orjfanic  itiiease,  but  the  whole  nerrout  tyt- 
tem  Kcuicd  to  be  uiutruni;.  He  had  »ubiniti«d  to  aliuott  evuy  method  of  toaic 
ireatmenl.  bulb  rocdicinitl  and  hytfienic.  but  had  Kldum  experienced  even  tempomy 
relief.  We  fell  justified  tn  encouraging  him  to  hope  tor  ftvonible  remits  from  ireat- 
mcBt  by  dectrnatiun.  Wlih  admirable  pertcvcrance  and  profoptneube  contiaind  ta 
viiit  us  for  too  months,  itevcr,  in  a  single  instance,  fuling  to  keep  an  appaintraent. 

At  firtt,  general  applications  with  the  fandic  current  were  gi^'cn  every  other  day. 
At  each  kitting;  he  KcmoJ  much  in v iterated,  aiid  for  acvcral  houn  he  cxpcrtcnoed  k 
degree  of  ilienglh  and  iighlncia  of  spirit  such  a«  he  had  beeti  a  itranj^r  to  for  yetriL 

These  elfecis,  hnwevcr,  seemed  but  temporary,  for  the  old  lawtuda  invariably  iw- 
turnri] ;  conM^uently,  after  three  weeks  of  troalmeDt  witK  the  larailKi,  we  rG*>>rlcd 
lo  a  Hcak  galvanic  cuiTcnl. 

The  negative  pol<  wa«  applied  to  the  epigatlrlc  rv^nn,  and  the  podtive  to  the 
bAck  of  the  neck,  n<u  the  Kveathcervical  vencbra  and  also  along  the  anterior  bordcc 
of  (he  K^ilenui  aniicut  muscle,  in  order  to  ailect  more  thoroughly  the  great  it>» 
pathetic  and  pneumogatttic 
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Spaagt  eledrodes  were  wed,  mad  the  appllauiam  urerc  prolooecd  uffidenllf  to 
produce  m  iaaaue  rcdnev  sad  an  aniie  horning  svntaiton  und«r  ch«m.  B)r  iMt 
■ticUiad  the  immediate  effect*  were  not  >o  marked  u  wticn  tlte  (aradic  curreot  wat 
ued.  but  the  relief  tflbrdoi]  ira»  miMe  pcrmuicni. 

F«r  ibe  firit  itnte,  hii  Ueep  became  more  quiet  and  Msad,  uiit  during  the  day  M- 
Uiwini;  tM  applicatioa  he  was  tUe  ta  cxerciie  both  mind  and  body  border  ind  longci 
ibm  usuiL  He  riow  ^ubmlilcd  to  irealuient  by  (^alvuiluiiun  every  day.  Weeic 
bir  week  be  gained  verf  pertepiihljr  in  vigtit,  antil,  afiet  luving  received  the  galvuile 
cuncni  wm«  iwealy-five  itnict,  he  left  lu  to  tpcnd  the  suiuncr  moiiih«  ftiiiung  tbi 
MOMitaliM.  He  did  nut  discuminue  ireitmeul  wiili  a  neivout  ij^tein  perfectly 
tfreagtliencd,  but  he  h«d  regained  apjiraxiiiuldy  llic  utiul  portion  uf  mcntai  u»d 
phjrrica]  eadunuiLc  aii<r)'ctl  by  jicrMiu  uf  his  ytari.  Whereas  before  Ucalment  by 
elecliuation,  be  wu  aat  ibic  to  walk  half  3  mile  withniii  fai  igue,  nor  read  mora  thia 
ten  or  fifteen  minule^  willioul  uiflerin|{  from  nerrouB  irritability,  after  treatment  he 
essayed  uid  derived  bcncDt  from  walking  tevcrAl  milci  in  the  day,  and  coald  cmfine 
hirotelf  to  a  book  for  an  hour  or  two  wiihaui  experiencing  any  lymptitms  of  luenla! 
uJunslion. 

At  tbcdueof  writing,  1S74,  the  patient  cnjoyi  a  fair  degree  of  health,  sud  clainis 
to  have  retained  all  tlie  benefit  he  derived  from  treaimeac. 


Ktttrattkinid,  ctmfJitaled ^ilM an^mU,  ^yjfiffiiia,  ifituiilirrii.ithit,  and kyfeekoH' 
drifuit,  trnteJ  ty  gmerai /aradaalpfit  unJ  ecHtra/  £ah\ii%taMi«ii—ImfiwtmeMi 
and  sm^t^utKt  rttaft*. 

Cask  Vt  1 1. — Mt.  £.,aliI1,  tparc  mm,  ajicd  ibuut  jo,  wasKnt  to  lu  by  Dr.  UurJoa 
Buck.  He  wai  a  genilemati  of  wealth  and  ieiiure,  and  for  iev«eal  years  had  been 
entirely  free  fioia  any  of  the  auc«  uf  at'tirc  bubincia  life  He  wa^  frequently  iiuubled 
with  ladigeMion  At  limea  he  would  lecm  lo  regain  vime  vigor,  and  would  exer* 
cue  Id  a  eonuderahle  extent  without  evtieriencing  inci-mTeniciiCie,  hut  at  a  rule  the 
moftl  otdiaary  mental  or  physical  exertion  wai  followed  by  esttemc  cxhaiution. 
Paina  in  the  lumbar  region  of  lite  back  woe  or  frctiucnt  occurrence,  ci-peci.-dly  ariei 
panLng  a  rieeplcu  night.  There  waA,  however,  no  Kpliial  lend^rneu.  Ho  wit  a  good 
bargmeter—  an  cut  wind  would  ilmoit  drive  bim  to  despair,  and  m>  Iouk  at  it  laiicd 
he  could  hudly  miidei  sttengih  or  Inclinftiinn  to  le»ve  hit  couch.  At  toon  a*  the 
nrlnd  changed  and  the  tun  appeared,  he  observed  an  immediate  amellaration  of  his 
drtadfnlly  dcpreaaed  conditioo. 

Our  patient  nperteoced  the  exhilaration  that  to  frequently  foUowt  a  general  ap> 
pUcatlon  of  the  faradic  cunenL 

Alihoiigh  at  finil  ihli  iuvigjiaiion  wu  uf  but  tciupontry  duratlun,  the  effecta  of  the 
tieatmcnt  were  grwlnaUy  prolonn^d  after  each  «tiing,  until,  in  a  much  ihortcr  tima 
than  is  usually  the  caie  in  conditions  luch  at  (he  one  unrlcr  contiJeration,  the  jmlient 
enjoyed  a  good  dct,Tce  of  health. 

During  damp^  enervating  days  especially,  oential  gatvaniialinn  prevented  exhaua* 
tioa  itx  more  succcsoful);^  tlian  faiadiuliDn.      Tlir  fsliciit  rel.iinni  the  neiToui  vigor 

llut  lie  had  gained  for  nuuiy  munthf  ;  subaxjU'CDtly,  hcrwever,  he  rctaptcd,  and  again 
placnl  hitniclf  under  our  care.  He  was  decicJedly  iieiii-liteil  by  iha  let-und  cour«  of 
(rcatmeni,  but  not  to  the  Mtme  eKieiit  as  at  fir<Lt.  When  Uit  lecn  he  had  leiaiiicd  r 
mcawira  of  unproremeat,  but  was  eitraordinarily  maccptible  to  aunoiphcric  changOi 
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A'trvtut  exijHj/ian  ef  hug  itandii^,  ottttiAttd  noitA  irotrt  tuur^giA.     SLxi 
tief  diti  ing  tuht  mt/ntht  of  central  /tiraJn^ift^A/Ur-tffixIt  *>/  the 
mAntftiled tty  rafid  nHprin>tmtiti  tnitil  htr  ^mft^M.     (See  jh  194.) 

Cask  IX.— Mrs.  B..  a  yuani;  married  Uily,  hiJ  Tot  a  tone  '■'""  mbred  imMt 
lesudj  frotn  ptiinc  of  •  iieur*];^  chftrictcr.  Tlie  lm<l  wx  tlie  m±i  of  greuect  1 
lag,  althongb  the  dUiUtatcxMwdcd  wiib  mor«  or  \em  wvcrilr  to  vracjr  part  of  Uk  I 

llcf  itrcneth  wu  much  reduced,  10  tinl  >hc  wa>  nmegml  lo  the  kUcbtat< 
L«^nd  a  (ew  ordinary  1i0ukIk^  duitct  oiid  an  oecaaonAl  walk  in  the  (tr«rt  of  < 
two  blocks     Not  llie  aliclilut  ciidencc  o(  or][anic  diacuc  cohU  be  dhca*etal  1 
(ihytician.  Dr.  Grorgc  A.  fclcri,  who,  hsvinj;  sccmin^t;  cxhxcMed   the  rciwlUCaaC 
medicine,  icqu«»ted  ns  Xtt  try  t1t«  cflicacy  of  u)tn«  m«<liod  o(  elcciriuiloa. 

As  the  cxlretne  dcliililjr  wa*  i;viiiaill]i  the  |jii>xiinatc  (.~lltl^!  of  tW  nnvalgii,  'W9 
loddcd  upon  griiera!  fhradixAtioii  *%  [tie  {iioper  mcthwi  of  treatment,  and  accMdingl^ 
tnbtni lied  her  to  a  very  gmtle  ap|>licaiion .  She  wuoneaf  thoM  psileaii  frcqncatiy 
cncounlcied,  who  are  n  Muceptiblc  lo  the  curtenl  tLai  it  ww  oar  aim  togmef  iIib 
clccirit:*!  iullucnL-G  the  nliiiininn  (hot  could  be  uiiuUy  fell  by  ibe  paiicui,  ruWr 
[han  ibc  maiimum  that  it  wu  ]iunil)k  for  her  lo  bear  vrlthout  dtHn>Jed  dtioomlott. 

UiiiiceihcmvnlhaorOctobcr  Bad  November,  1870.  wccKvctUrly-aix^plkatioitv 
wtidi  (oaicwluii  lessened  the  Mvcriiy  and  frequoDcy  of  cbe  pain,  ■rtthont  iifwccfaMy 
■mpraving  her  iircn;;lh.  W«  ptopoicd  (0  tier  physieiiui,  Ihetefore,  to  diiiconiuiM  oar 
cA'orti  Cjt  a  wliilc.  hoping'  iLut  tiie  titvorabic  kftct-dlKUt  of  «te«lrimkia,  tlwtt  are 
to  often  accn,  irould  >l;iuw  ikeuitcltd  in  tliia  coml  We  were  nut  diMpfJoliilad. 
The  (Mticnl  Koan  brgnn  10  amend,  until  llie  {mpravcnicni  wm  motj  laarlied,  both 
in  the  olmosL  complete  rcsntion  of  tli«  ncunJgia  and  in  am  approximate  reioni  ol 
nomul  ittengtii. 


Spiufll  Irritation. — Spinal  JTritation  is  one  of  those  names  which,  lik« 
hyaieiia,  have  become  the  rcct^nized  pioperty  of  the  profession,  againai 
tlir  acuta!  or  iiii[ilic<l  protect  (^  iiCAilj'  all  vrho  ctuploy  iu  It  is  a  peut 
of  (lie  hysterical  constitution. 

Tlie  lenii  spinal  imtxtion,  originally  propot^od  by  Dr.  Broviit  of  Clas- 
gotv,  and  ilescribtnl  and  illustrated  in  detail  by  G.  T.  V.  Tcale,  in  1S39, 
3Jid  the  Giiffin  Brothers  in  1844,  is  now  |H-etiy  generally  understood,  in 
England  and  America  at  Ica^it,  to  express  a  tolerably  wvll-dcfinrd 
morbid  coiidilion,  of  which  one  of  the  principal  B)-roptotns  is  tpnal 
tenderness. 

Difftreatial  Diagnosis. — Spina!  irrilalioo  almost  always  forrns  a  part 
uf  hyiiieria  and  neurasthenia,  consUlutiug,  as  it  wen,  a  iubdiviiton  vi 
accomjiauiment  of  tliem,  and  is  only  entitled  to  the  hottorof  tfistlDCt 
nomenclature  by  itself  tohm  thf  spinal  ttnJerHess  and  the  symf>tfiimx  thai 
dirtctly  ftowjrem it  fiershad^v otMer atcompanying  iomitticns.  Close 
cxoAkinatioQ  would  reveal  that  very  many  of  the  cases  in  practice  that 
are  variously  classified  under  hysteria,  an.-cniia,  etc.,  have  a  wifiidently 
Qiatlccd  tenderness  of  the  vertebrae  to  be  regarded  as  examples  of  s|iinal 
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irritation ;  and  if  Kcatcd  acconlingl)-,  woutd  recover  more  ri)ndly  than 
UQcki  ihc  mvihuds  usuall)'  ctuploj-t:d4  The  best  cootirniaiion  of  the 
dufpiosis  is  the  very  favorable  result  of  judicious  and  wicd  ircatniciil 
devoted  specially  to  the  lender  s\iots,  on  the  spine. 

Between  spinal  initatioii  and  s^tinai  meiitogiiis  or  congestioo  the  dis- 
Docutui  is  oftentimes  purely  one  of  permaaeacs  and  degrtt.  la  botb 
OOnditiom  Ihctc  may  be  pain  and  heat  in  the  spine,  neuralgia  or 
paialfua  of  the  limlM,  plantar  heat  and  au.B«the!>ia,  cuoiuipaiion,  feeling 
of  presHtte  or  coDSlriction  in  the  chest,  and  stiffness  of  the  neck,  etc. 
It  is  distinguished  from  myelitis  by  the  aburnce  of  other  necessary 
r)-niptoiua.  The  contiaciioni)  of  muKlcs  in  spinal  irritation  are  less 
painful  than  thOM:  of  inyelilis. 

Pathology. — In  spinal  irritation,  as  in  cerebral  irritation,  it  is 
probable  that  there  inay  l>c  either  anxmiaor  hypcnvmia.  That  many 
of  the  cases  of  spinal  irriiaiion  depcrvd  on  passive  hyperemia  of  the 
cord,  is  rendered  probable. 

I.  By  the  feeling  of  beat  and  burning  at  the  seat  of  die  irritation. 

3.  By  the  fact  that  this  {uio  is  increased  at  night,  when  the  patient 
is  in  a  recumbent  position. 

3.  By  the  fact  that  It  is  relieved  by  measures  tliat  relieve  congestioo^ 
as  dry  and  wcl  cupping,  and  by  blislciH  over  the  tender  vcrtchrji. 

On  the  other  hand,  reasoning  from  analogy  and  from  wtiat  wc  know 
of  the  relation  of  the  lympathctic  it  is  proper  to  as&ume  that  an.-i:mia  may 
account  for  many  of  the  g^enomena  of  spinal  as  of  cerebral  irritation. 
This  assumption  is  strengthened  by  the  foct  that  very  many  of  tiie  pa- 
tients who  luive  spinal  iniution  ore  more  or  less  anaemic.  And  yet, 
reasoning  from  the  history  of  the  cases,  and  from  the  results  of  treat- 
ntcDt,  we  are  inclined  to  the  opinion  that  ana:mia  exists  ouly  ia  a 
Riinoriiy  of  the  ca«ca  of  spinal  irritation ;  that  in  the  majority  of  instan- 
ces there  is  more  or  less  at  least  ianferary  putttve  congestion  of  the 
cord  and  of  ^ts  membrane ;  and  that  in  all  cases  of  doubt  it  is  safe  to 
isMmie  the  existence  of  hyperseinia,  and  to  guide  the  treatment  accord- 
ingly. 

It  is  not  necessary  to  ai^sunie  Uial  this  hypcnemia  of  the  cord  U  a 
constant  condition.  Except  in  the  severe  and  long-standing  cases,  it 
is  probably  not  so,  but  is  more  or  less  evanescent,  temporary  and  me- 
tastatic. This  may  distinguish  it  from  spinal  congestion,  which  is  a  fixed 
condition.  Temporary  congestion  of  the  cord,  as  of  the  brain,  the  geni- 
tals, the  eye  and  the  ear,  may  pethapis  be  easily  excited  by  irritating 
CUMes.  It  is  not  unreasonable  to  supimsc  that  anoiniia  and  hyperemia 
may  akcmaic  in  the  patient,  and  in  the  iwme  day  or  hour. 


4IO 


CA^ES  OF  SFINAL  IRRITATION, 


BUaric  examinatiQn  iii  spinal  iiritation  may  sometimes  reveal  ten 
der  spots  on  the  spine  thai  are  not  indicated  by  pressure. 

7y/a/me»f. — FJeciric  rreatment  consists  in  gcnrial  6uadtzatioa,  gzl 
TanizaiiDD  of  the  spine  and  sympathciic  and  central  galvanization. 

Our  experience  in  a  great  number  of  coses,  &tnce  the  bnt  edition  o( 
this  work,  convinces  us  that  in  galv&aiiJttion  of  the  spine  the  positive 
pole  acts  better  than  the  negative  in  the  treatment  of  this  aCTectioo.  To 
depend,  however,  on  localised  galvanisation  alone  is  illogical,  since  ibe 
discoAc,  ihotigh  for  the  lime  specially  localised  in  the  spinal  cord,  is 
usually  simply  but  a  development  or  manifestation  of  the  nervous 
dtothenif,  in  which  the  whole  sj'sieni  shares. 

ProgHOtis. — Under  electric  trcainienc  alone,  the  prognosis  of  spina) 
irritation  is  usually  favorable  for  a  relief,  and  sonictinies  for  |>ernMnent 
cure. 

It  is,  however,  of  great  advantage  in  all  severe  or  long-standing 
cases,  to  combine  with  clcctrir^ation,  counter-irritation  (very  small  blis- 
ters, or  tartar-emetic  ointment)  over  the  sensitive  vcrtebne,  and  the  in* 
tcrnal  administration  of  phosphorus  or  other  stimulants. 

Coin|>ar;itive  rest  of  braui  and  niiiscles  is  an  important,  though  not 
indispensable,  aid  to  treatment.  The  disease  is  quite  prone  to  relapse, 
especially  under  bad  hygienic  surroundings.  Under  combined  treat- 
inent,  conui>ting  of  blisters  to  the  spine,  phosphorus,  siiycboia,  and 
electrization,  the  majority  of  cases  will  rapidly  improve. 

Sfinal  irriiatioH  tf/fur  ycar^  ttamiiitg,  vritJk  uueuw*  ttmitrHeit  iH  tAt  litmitr 
nsiQH—DmM  rttU/  /ram  general  faraditaidtm. 

Case  X.— Mrs, ,  oged  34,  wis  wm  to  u^  J  itnuuy  4.  i$(iS,  hjr  Dr.  SewaD  to 

Ix  treated  for  pain,  wicli  vaou.  exceuive  ceiiilerne^G,  over  the  luinlwrvcriebne.  Tlw 
•Tniptoiiis  Iiad  been  porlicUlart;  dultevang  rinw  tier  confinement,  two  mofitht  pr^ 
•nous  but  liail  au!ii>}xil  tier  loorc  ur  leu  for  (uur  jraiv  United  iHtli  ibis  i|ina]  lot* 
dornnk  iherc  «&s  considerable  deliiltty,  Ihiu  made  n  walk  of  tuiU  ft  nule  K  burdeat 
guttic  uncuinen,  fnble  a|.ipciiic,  iiihumnU,  and,  In  general,  tbc  dianctetiMic  («*• 
turn  of  tlic  ncnou*  cotutitulion. 

ElKtrtt  fxominaiUM  rvrcalcd  «  vrry  ercat  tcnderiie«  over  wrwnl  oT  the  Ivmbar 
v«rtcbnE  ',  ottlj  a  feeble  curreat  could  be  borne  at  all,  erm  with  Wet^  wft  tpodEA 
No  other  abnormal  ^condiijon  wu  foiind  beyond  a  general  lij-penedbcaia,  wbicb  ii 
usual  In  lucli  cavi.  Th«  teademm  wai  10  great  Itiat  even  the  wdglil  of  (ha  haul 
WM  dUtreaancIy  paiofuL 

We  began  treaU&Bit  liy  general  bradiution,  witb  special  rcferenos  to  the  loals 
ipot  in  the  (pine.  At  IhU  localilj  we  iimJ  »  iiatile  increasing  currcBI,  beginning 
w'th  a  curieui  >cM-ccl)r  pcrtcpiihlc,  and  incrcaMcc  the  tcrcngth  up  to  tk«  polu  wltcrt 
it  cfiulil  be  ciimfiiilaliJf  lioni«.  Th«  patient  fliortir  imprOTcd  under  ihii  tneaiineni, 
thougb  not  withoat  r«Ups«»  whenever  the  attempted  any  ImporUBt  cscrtloiu     Fiw 
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week  to  week  llie  tetKlenms  becftme  l«ta  nurked.  unlil  (he  vertebne  were  no  longer 
Doiafal  nnda  inotkmte  picMure,  and  a  mudi  nMcc  powerful  ctirtvut  c«uU  be  burns 
irilh  eaac  Agicetlile  tcmjioroiy  relief  followed  och  appliotliun— an  olnervalton 
tvhicb  vn  bftr<  frftjceelly  nuil«  in  tpinil  irritalinB. 

At  Um  end  of  t«-Q  mvDib  tbc  patient  ws*  <!iuiiiMod  very  euu<;Ii  btnefitod. 

ifyPfrasllu^  of  tki  ttrvitai  and  mpptr  tmm&isr  vertetrtt  <amteJ  fy  txfosurt  l»  lAt 
tu>*—  Grtat  tuittptiiililj  tp  fUriricUy^-/mpr»iMmifit  mtJir  gtHtral  and  lataliui 
far«ditatian  omd  galvamtati«n. 

Cask  XI. — Rev.  Mr.  F.,  aeeJ  319,  wm  rercrml  to  otir  ure,  March  9,  iSfiS.  by 
Dr.  UurOon  Buck.  Kor  icreroi  months  before  he  had  been  L-omi)taiiii[i|:  nf  pain  and 
heivincM  in  the  back  of  the  neck,  tliat  bad  compelled  him  to  letign  hii  jiuioial 
duuKC  aod  AbMiin  froin  all  fuitained  mcnttl  excilkin.  Tlie  sympiuins  dAivd  Trtim 
«■  apomire  to  tbe  sun  on  u  yrty  hot  day.  The  patient  wot  lorje,  lall,  wdlformed, 
mod  appsreatly  wy  rolivd.  All  the  funelioo*  teetned  10  )>e  lolnaUy  ivcU  perform^ 
ed  :  but  kWlained  mentxl  exertion  mu  almoH  Impo&iljlc.  He  had  been  treated  £iiih* 
folly  bycooBier-irriialian,  in  the  «lia})eof  wet  cupping,  and  hod  derived  potiiivebaielit 
tbodVom, 

EbflrU  txaminatiam  indicated  note  tenlemcn  on  the  npper  cervical  vntebn^ 
ami  oIm  ia  the  epptr  Inmbw  ;  but  ihi«  lendamn*  was  not  exoeutvt,  and  a  carrcnl 
of  fail  ilren^h,  id  for  as  the  Tettetirsr  were  concerned,  ocnild  be  r^idilf  bome  with- 
out ditcuuirort ;  not  nnc  the  ivTicbric  10  painful  11  ihey  somctinieit  «[c  found. 

But  in  one  respect  his  behavior  nader  the  electric  rumination  w-as  peculiar.  The 
aoMMloo  produced  by  a  mild  galnmic  current  over  the  upper  cervical  'rertcbix  nu 
pMnfnlly  felt  in  the  forcheiad,  indicating  a  inoibid  initahility  oif  the  ccntial  imvoni 
•iyricni,  cince  in  health  Rich  a  plienumeDOn  duel  not  appear.  Tluit  Ihii  morbid  irri- 
taUIily  wak  in  koioc  >r»jr  cdotcd  to  the  «yn>pathetic,  vi  that,  at  Iml,  the  k)Bi^lie- 
tic  wiu  llie  ineiliuiii  ihioui^h  which  it  wai  manifctiod.  wai  rendered  protahte  by  the 
CkI  tiMt  mild  faioiiiiatioD  or  galvantutton  of  the  affected  part  catised  a  very  pro* 
fme  pcnpliation  o»  iIm  liand^  aad  Toci.  Tlils  aaiac  cffocl  we  bare  alio  uWcTcd  ia 
»  cow  of  h}-ftcTia. 

S(ro^  oi  th«  patient  appenred  to  be,  it  wot  neceivary  to  treat  htm  with  mild  cnr* 
JCMiaad  short  applicacioiix  I)y  luraaond  in  MiccesJon  we  tried  the  vorioDa  method* 
of  chctrltaiion.  with  both  ihe  faraciic  wd  galraolc  currcnii,  and  wilh  impnitant 
th«Uf>h  not  brilliant  renilti. 

After  a  ii  caiiocni  cjucndini;  by  interval*  thiougb  three  months  the  patient  Icli  for 
\  vUt  In  En^and,  where  be  rcmaloed  aeaily  a  year,  itiU  ilowly  irapioving. 

Grca4  Misceptibilit)-  to  electricity,  as  it)  the  a.bovc  case,  is  frequently 
observed  alter  sunstroke. 


4  ik/etat  €^iuHiUn  ef  trrUmtwit  atd  hypertciiietia  0/  Ikt  tpinal  ear  J  grtatfy  ten*- 
filid  if  gtturai/araJiaatwn,  in  (enjuactivn  ■mith  galvanitatSon  ef  tht  tympatht' 
tit  aitd  rfimr. 

Cask  Xlt. — A  young  lady,  daiig!iter  of  a  physician,  who  had  tnlTered  for  many 
month*  from  iiym|ilom*  boili  of  ci)Oi;e«i  1011  and  irritation  of  the  spinal  cord,  waa 
pticed  under  our  care  by  the  advice  of  the  late  Dr.  H.  i>.  Bulkley.     'reodemeu  wa« 
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manifcK  ov«f  the  ccfvi^ilona]  wul  liunbai  rcipont.    Th«  [«lS«nt  comptainod  ol 
ilicMtncuuT  bmih,  duid^uich  uitl  tingling  in  tliehsnil) and  feet,  ooofh,  naiuoi,  wnb 
neoralgk  pains  around  thr  lo)ii&  and  in  the  exu^initicc     A  veijr  ilcciiled  hwi  of 
povrcr  ma  nwnilert  in  the  loner  limbs,  lo  llui  it  nu  tmpiniiilile  to  lake  mwe  Ihni 
a  feif  tumi  afotnul  the  loom  without  lail^vc.     Unilcr  llic  Ionic  inflncnce  of  ta^i; 
general   ofiplication^  of  the  rsrailjc  current,  Uie   |iaiimt  very  dmidcilty  itapovtd.' 
Tlw  icudctiica*  aluug  JkC  t^c •Iccrcucd,  and  tu  the  cetvical  rcj^vn  dUappearcd  ait*^ 

gCtllM. 

Tlie  i]iorine»  o(  bKj,tlt,  [he  nnmbnen  and  tingling,  lofjellier  wilb  the  newalfie 
|)au>>.  Wcsini:  less  iniLrki.il,  while  the  aln:u(;th  &o  fui  iuipruroJ  tliat  slic  vxt  atJc  dull' 
to  lake  short  vralki  of  ici-eral  blockt,  and  to  aiccnU  tiK  itaiis  with  coaij-Oiativc  con 

fOTl. 

We  now  texMted  (a  the  jptlvanuatlon  of  the  lympatbetic  and  the  spb 
cord  cvrrcni— which  weie  rollowed  \yf  an  i>n|iro(cineiil  mora  marked  thin  it  wai 
poi>lbl«  to  obtain  from  the  tarodic  cnireni  aloii«. 

The  above  patient  subsequently  rclap»cd  after  a  severe  fall  and  was 
■gain  treated  with  great  perieveraiicc  and  even  better  results,  so  that 
she  is  i)o«'  in  pt'rCect  health,  and  is  indeed  unutiiiall)*  vigorous.  Tile 
case  illustrates  the  record  tiiat  niay  Ibllow  great  peri^verance  in  eleo* 
Crical  Irealnient. 

W  tmtdititn  of  tiufhmg,  pritJtimg,  and  a  liufotHiMi  t»  farafym  «/  tUt  tigt,  Jtftif 

Jtmt  itit  irtU»lien  and  liy fern mia  a/  tit*  tvrd,  dttUtify  r^iitotd  fy  galvamiiatiaa 
of  tit  tym^oihtlit  anJ  gitur^ti /araditmtuti*. 

Cue  XCtl. — Mri.  W..  ajjed  44,  whoi«  pliyclcian.  Dr.  K.  Gregory,  adviiiwl  Iraat- 
ment  by  dicimalion,  wu  wfTccin^  Irum  pricUnt;  »cnsal!vni  in  the  anna,  and  fron 
tbglinic  anil  numbnua  of  the  tower  lliabs  aul  feci,  tu  the  le]:is  alio,  ihor*  waaa 
decided  ■■  diipMMim  "  to  paiatjil^  as  manifested  by  a  feetlng  of  wclj>lit  in  the  effort 
of  walkin|[. 

Frenure  along  the  sp-uc  dificlusci]  a  lender  point,  at  al>oul  the  ihtrd  donat  an4 
Mcond  liunhar  vetlcbrz.  Thei«  cunditioni  af  leiidemeu,  tingling,  and  vcight  in  th« 
lower  Imbi  Memeij  to  indicalo  not  <iv\y  nn  inilaiiun,  hut  al«o  a  lijpcneniia  of  the 
spinal  card.  Gftlvnniuiinn  of  the  lympAlIieiic  and  mild  general  applications  of  ths 
fixradic  current  were  followe-l  tiy  a  niarkeil  ainetiuration  of  lliese  tirmplomk 

The  Umba  espocJalty  pragrcocd  rapidljr,  and  after  eight  application*  bccune  ^nit«j 
UroDg,  and  were  quite  relieved  of  the  anjnihcfilB.     Same  lenderncM  along  tlic  coi 
of  the  ipine  urll  renmined,  with  occuiunal  tingling  in  the  extremiliei,  hai  not  nfi-  ' 
cicDt  to  occubion  I  lie  ui>i<:  luinoyjjxc  u  before. 


Sfvaal  trrUation  9/tevtrat  ytard  tUnJimg — Jlte^vtry  umdtf  tfjna!  gah/a  tiit^li»m 
a  nd  gtmtroi faraJUatitn, 

Case  XI V.— Miw  C,  a  palieiil  i}f  l^r.  Gr«(,>ory.  wa«  Mforrod  to  lu  with  eridenecf* 
of  ifiitiitinn  the  whole  lcn(;[h  o(  the  «ord.      Under  six  weeks  uf  tieolment  by  ipiaal 
(alraiUzaiiun  and  Kcocral  fuadtution  Ihc  patient  miiLcUly  improved  ui  all  hit 
qpoiploau. 
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The  tender  points  along  the  spine  morilj  disappeared,  and  after  l>ie  cesMtion  ol 
treatment  she  conlinoed  to  improve  nnlil  recovery  was  approximately  complete. 
The  symptoms  were  of  several  years'  standing. 

Spinal  irrilatioH  of  two  year  f  standing— Retavery  under  spinal  galvanitaliom. 

Case  XV. — Miss  S.,  an  inmate  of  the  New  York  Stale  Woman's  Hospital,  was 
affected,  in  addition  to  uterine  disease,  with  severe  and  persbtent  spinal  irritation  of 
over  two  yeais'  standing 

Sfnnai  galvanization  repeated  a  dozen  times  during  the  course  of  a  month  effectu- 
ally overcame  the  excessive  irritation  of  the  cord,  and  resulted  in  greatly  increased 
itrengih. 

Insomnia. — Insomnia  is  a  symptom  which,  with  greater  or  less  uni- 
formity and  severity,  accompanies  nearly  all  forms  of  disease. 

It  is  a  symptom  of  such  an  indefinite  variety  and  complexity  of  pa- 
thological conditions  that  it  is  manifestly  impossible  to  treat  it  with 
anything  like  uniform  success  by  any  one  conceivable  form  of  medica- 
tion ;  but  of  all  the  remedies  that  have  yet  been  tried  there  is,  we  be- 
lieve, no  one  which  permanently  relieves  the  symptoms  in  so  large  a 
proportion  of  cases  as  electrization.  The  effects  of  electricity  on  the 
sleep,  whether  used  in  the  form  of  general  faradization,  or  galvanization 
of  the  head  and  cervical  sympathetic,  are  both  temporary  and  perma- 
nent The  temporary  relief  that  appears  the  night  or  two  following  an 
application,  though  usually  far  less  potent  than  those  of  bromide  of 
potassium  and  hydrate  of  chloral,  are  yet  very  decided  ;  but  it  is  for  the 
permanent  relief  that  electrization  is  chiefly  indicated  in  this  symptom. 
This  comes  gradually,  slowly,  and  as  a  result  of  the  improvement  of  the 
morbid  condition  on  which  the  insomnia  depends. 

As  has  been  stated,  improvement  in  sleep  is  one  of  the  earliest  ef- 
fects  for  which  we  look  during  a  course  of  treatment  by  general  electri- 
zation. In  a  wide  range  of  diseases  sleep,  to  a  certain  extent  and  with 
exceptions,  may  be  regarded  as  a  theniiometer  of  health.  When  all 
other  bodily  functions  are  well  performed,  the  sleep  is  usually  sound, 
calm,  and  refreshing ;  when  it  becomes  painfully  and  persistently  dis- 
turbed by  dreams,  or  is  long  absent,  we  may  suspect  actual  or  approach- 
ing disease. 

Tempoiary  loss  of  sleep,  that  comes  from  temporary  anxiety  or  fronr 
neuralgia  or  other  pain,  is  usually  relieved  with  the  removal  of  the 
cause,  and  only  demands  special  medical  treatment  when  it  is  long  con 
tinued. 

The  treatment  of  insomnia  is  really  the  treatment  of  all  the  diseases 
OD  which  il  depends.  For  those  cases  where  simple  wakefulness  exists, 
unaccompanied  by  any  other  symptom  of  recognizable  disease,  we 
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nuy  use  cither  galvaniulion  of  ihe  sympalhettc  or  in  the  iieid.  t»  ttn- 
dizatiott  or  the  head  and  spine,  or,  belter  than  aM,  general  faradiuitiot) 
for  loiiiiioleocr  is  a  result  of  all  these  methods  of  electricatioti.  It  ii 
not  even  necessaiy  to  make  the  apiilicntiona  to  the  head,  the  sjrmiiathc- 
tic,  or  cvcti  to  thp  spine,  in  order  to  produce  sleep.  Simple  peripheral 
galvanization  or  faradtiation  will  produce  this  result,  and  in  some  cases 
to  a  very  raarltcil  degree.  This  must,  we  suppose,  be  explained  by 
reflex  action.  In  ca^c  of  rhcnmalism  of  the  hip-joini,  which  wv  once 
treated  by  galvanination  through  the  joint,  the  soporitic  effect  on  the 
pationt  wns  so  marked  that  he  fell  into  a  profound  slumber  before  we 
nad  time  to  leave  the  house,  in  less  than  ten  minutes  after  the  ap- 
plication was  over.  In  another  case  of  infantile  jiaralysis  the  mother 
reported  that  Uic  child  slept  Mundly  for  two  Jioiu^  or  mote  after  each 
sitting,  although  only  the  limbs  were  galmniced. 

P^iiatnl  iiufmnin  a/ftr  ekUJ-tirtk — An  afiflUativit »/  litJarcJie  tmrrtnt  U  lit 
A*aJ  aiiJ  ifiinf  is  f»!lawtd  iy  lieif  of  sfotrAt  Kmri. 

Cask  XVI. — Mrc  A.,  aged  Ja,  of  «  highly  ncrrou*  ftrgafiUatton,  gave  Uirth  t« 
her  fint  chIM  after  a  Ubur  uf  \(i  baurt.  So  emt  wu  the  dborder  of  her  nerron 
■jntcm,  that  for  5  dayt  and  nighu  ihe  wou  unable  to  dote  her  cyet  in  devp^  H«r  coS' 
dilton  wM  motil  ili«tr«tting,  an<l  r«(i>l«d  iill  HTodi  it,  tbo  mtej  of  mcdicatra*. 

ll  iron  agreed  (liat  a  mild  application  of  the  faxadic  cnireat  ihould  be  ftppUeil  to 
the  head  and  down  th«  J^ine.  Tlic  lesull  vra«  oiciM  drdderl  and  pilif/iajj.  wkc  ft 
■leq)  «f  several  hour*,  d««p  and  rerreUiing,  irnmedlaiely  foU««ed.  It  U  profici  to 
mj  that  sulncqucnt  ftpplicarions  did  not  have  tlic  uiDe  decided  effect,  althoagh  they 
evidently  urenu;[)iencd  the  nervous  (yticin  of  the  patieal  and  greatly  akl«d  in  dim* 
paling  I  tie  condition  of  iuMmaia. 

TmMmtii*  v/  mvntkt'  ttanJing  immediatefy  rtUtvtd  hy  gentrtiyaraJuatifU, 

Cass  XVIL— Mrs.  C,  a  youni;  nurried  lady,  wai  dlrectod  10  u  by  Dr.  J.  Hirioa 
Simt,  who  vnu  Irealinj;  her  for  iilerine  diffially.  She  waa  mfTcring  acntdy  from  i*. 
iKimnu,  and  ii  w»a  hoped  lliat  wme  form  of  dcctrltatitfn  iniftit  prove  bcncAdal, 
more  especially  tince  ihe  hail  pcevioiuly  tiecii  relieved  by  the  application  oif  electricity, 
■llfaeogh  lu  adminixiraiion  hnd  heen  wilh«Dl  method.  We  nbjeeied  Ser  lo  the  mo<i 
thorough  form  o(  genctal  fnradiution,  dircctias  opecial  attention,  however,  ix  the 
beti  and  oeck.  The  appUniiinnt  were  ail m in i 'I e ted  on  five  uioctnive  dayx  and  during 
Bseliortlie  rollowing  nigMs  ihe  patient  Mijo^'ed  tinlnfrrriiprrd  mil  rrfrtifiitu;  iliKnx 
Ai  to  the  pamaneDcy  of  the  cfTect*  tc  arc  not  inrernted, 

Auwniwis  c/teveraf  t»antAt'  dm-a/im  rtHtved  under  ireatmnU  fy  grtural fataH- 

Cask  XVIII.— Mr.  J.  D.,  aged  65,  was  referred  to  itt  by  the  late  Dr.  J.  C.  Nott 
lor  the  relief  of  Iniomnia  uf  inch  an  obstinate  cluncicr  ai  to  threalco  terioiu  coiue- 
queaees.  He  had  mflered  a  few  monihs  pre\-iou^ly  froei  a  cercte  attack  ofeongMlifie 
c)iiUt>     F>o«  111*  ef«cii  of  ibcH  lie  hwl  approximately  recovered.     Hia  itrength  1 
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■ppetile  were  fair,  but  as  it  wa*  sometima  impos^ble  for  him  to  sleep  moie  than  u 
hour  or  two  during  Ibe  whole  night,  he  wu  fast  merging  into  a  neivous  excitable  cod- 
dilioo.  The  patient  was  treated  by  both  general  faradization  and  galvanization  of  the 
brain.  He  very  gradually  improved,  and  at  the  end  of  a  month's  treatment  he  v/aa 
enjoying  five  and  six  hours'  coniuiuous  sleep  every  night. 

Insontnia  /ailawing  menttruation — Gtneral  faraditathn  affords  immediate  relief. 

Case  XVIIIa. — Mis.  B.,  aged  40,  suffered  an  unusual  loss  of  blood  at  each  men- 
trual  period,  which  was  followed  by  obstinate  insomnia  during  the  succeeding  two 
weeks.  General  bradiiation  was  essayed  for  the  relief  of  the  sleeplessness,  and  was 
entirely  successful.  Three  or  four  applications  after  each  period  was  suiBcient  to 
promote  calm  repose  until  the  next  flow. 

Astrapkobia  (airrparift.  iigA/nin^  And  <f>op(K /ear  of). — Some  individ- 
uals, especially  those  of  peculiarly  impressible  organizations,  are  not 
only  unpleasantly  but  seriously  affected  during  thunder-storms  that 
are  attended  by  vivid  flashes  of  lightning.  They  suffer  not  only  dis- 
tressing fear,  but  positive  pain  in  the  head  or  stomach,  that  leaves  them 
in  a  condition  of  exhaustion  that  may  last  several  hours,  or  even  two 
or  three  days. 

A  medical  friend  informed  11s  of  a  patient  under  his  care,  who  during 
thunder-storms  was  attacked  by  severe  nausea,  and  by  convulsive  at- 
tacks resembling  epilepsy.  Under  treatment  directed  to  the  improve- 
ment of  her  genera)  system  she  greatly  improved.  In  some  cases  diar- 
rhcea  is  excited. 

These  symptoms,  though  most  frequent  with  nervous  people,  and  es 
pecially  with  women,  may  also  appear  in  those  who  are  otherwise  strong 
both  in  health  and  in  will  power. 

In  two  cases  of  astraphobia  of  long  standing  we  found  much  diminu- 
tion of  volitional  contractility  and  considerable  an.-Esthesia,  but  no  loss 
of  electric  muscular  contractility. 

Treatment  by  the  electric  brush  and  central  galvanization  afforded 
much  although  not  absolute  relief. 


CHAPTER  XVI. 


INSAlflTT. 


We  have  seen  that  very  much  lias  been  accomplished  in  the  treat, 
inciii  of  hypcK hondtiuis  and  melancholia  by  the  combined  methods  of 
central  calvanuation  ami  general  faradbation,  and,  reasonipg  from 
analogy,  it  is  probable  that  an  importanl  future  is  in  store  for  the  scirn< 
tific  faitliful  use  of  these  tiieUiod;s  of  clcciruaiion  in  our  public  And  pri* 
vate  af^lums. 

//  if  nei  as  wtU  rtagmted  as  U  should  he  ihal  in  dufates  of  the  hrsin 
and  sfinal  rord,  whrre  the  mind  is  rrrii>us/y  off  tiled,  the  eltttriial  irrat- 
meat  is  also  indicated,  just  as  in  diseases  of /fie  tame  organs  when  tht  mind 
is  fifft  affected.  In  aunic  of  the  aayluniii  of  Hiij^land,  United  States  and 
Cennany,  electricity  is  now  and  for  some  time  has  been  used  as  an  ad- 
junct to  other  remedies  for  the  tTeaiment  of  dilfcrcnt  forms  of  insanity; 
but  with  a  few  excejilions,  tlic  Ircalmcnl  is  not  syMcinatically  carried  out, 
andi  partly  through  ignorance  of  the  methods  of  applicalion,  pattly^ 
through  want  of  cufiicicnt  medical  assistance  to  £ii}icrvise  the  necessary 
details,  the  results  have  not  been  entirely  satisfactory,  and  tlie  C4.ks 
have  not  been  fully  recorded. 

We  should  except  from  these  rcmarlis  the  Alabama  Asylum  for  the 
Insane,  where,  under  the  superintendence  of  I>r.  Brjce,  both  currents 
<A  electricity  have  been  used  in  the  treatment  of  the  padents  for  ihe 
|»ast  two  or  three  years. 

We  have  corresponded  with  Dr.  Brycc  on  the  subject  from  the  first, 
ond  have  at  difl'crcnt  limes  given  stt^estions  in  regard  to  the  methods  of 
application,  whidi  suggestions  have  been  carried  out  so  (ar  as  possible 
for  the  already  overworked  officers  of  that  inslitinion. 

Under  date  of  rebrtiary  ijlh,  187J,  he  gives  the  general  results  oC 
his  obser^-ations  in  the  following  language :  "  We  like  it :  fin<l  it  bene 
ficial  in  most  cases,  valuable  in  a  majonty,  and  indi«|>enRable  in  certain 
forms  of  hysterical  insanity,  in  primary  dementia,  and  neurasihcnix" 

Tlic  failures  in  this  as  in  other  btatvches  of  electro-therapeutics  are, 
in  fact,  the  logical  result  of  want  of  familianiy  with  the  managetncnl  of 
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ittnics,  of  incorrect  ideas  on  the  differential  action  of  the  currents, 
and  the  general  ftccJon  of  electricity  on  the  botiy,  and  deficient  techni- 
cal sl:ill  in  the  details  of  the  ap(>1icatton5. 

For  those  who  arc  beginning  to  use  electricity,  or  are  cotituinplattng 
its  use  in  the  asylums  for  the  insane,  these  gcnctal  suggestions  tiiay  be 
of  service:  t.  Let  it  be  remembered  altways  that  electricity,  in  any  form 
— Franklinic,  Galvanic,  or  Faradic — ^when  apiilied  to  the  body,  acts  as 
a  stiiauhlinx  hnic  wiih  a  paw fr/u I  sedative  infiuencr.  Jt  is  an  agent 
for  improving  nnlriti^H  io  any  condition,  local  or  general,  where  ini- 
inovemeni  in  nutrition  is  required.  It  ii  to  be  used  for  the  insane  just 
as  bromide  of  potassium,  quinine,  strychnine,  and  iron  are  used. 

The  order  and  degree  of  its  cfiects  depend  largely  on  the  nicihoil  and 
laanrycr  of  application,  and  on  the  constitution  and  disease  of  tiic  patient 
to  which  the  application  is  made. 

a.  That  io  insanity  Ihe  brain  is  not  the  only  part  of  the  body  affected. 
Excluding  those  cases  of  insanity  produced  by  reflex  action  from  the 
digestive  ajid  |>clvic  organs,  there  are  very  many  cases  where  the  spinal 
cord  and  other  parts  of  the  central  and  peripheral  nervous  system  suffer 
as  an  effect  of  the  disease  of  the  brain. 

^Vhilc  these  remarks  may  seem  but  commonplace  to  experienced 
psjxhologists,  and  while  the  fact  of  the  relation  of  diseases  of  the  brain 
to  diseases  of  other  parts  of  the  body  is  continually  recognized,  when 
other  remedies  are  employed,  still,  in  the  application  of  electricity,  some 
experimenters  have  acted  on  the  theory  that  the  brain  alone  sfwuld  f>e 
treated.  Those  who  act  exclusively  on  this  Uicory  will  not  gain  great 
victories  over  insanity  by  electricity.  Some  of  the  applications  Ahould 
he  made  in  such  a  way  as  to  bring  the  whole  central  nervous  system 
under  Ihe  influence  of  the  current,  and  local  diseases  associated  with 
insanity  as  a  cause  or  effect  should  receive  local  treatment . 

The  central  nervous  sjTjtcin  is  best  brought  under  the  direct  intJiience 
of  the  galranic  current  by  the  method  of  central  galvaniration.  -Tbe 
method  may  be  varied  by  galvanisation  of  the  brain,  cervical  sympa> 
tlietic,  pncumogastric  and  spine  ;  tut  the  method  of  central  galvaniia- 
tion  is  easier,  safer,  and  more  effcclive.  In  cases  associated  with 
debility,  and  especially  in  those  forms  of  insanity  dependent  on  neu- 
rasthenia or  nervous  exhaustion,  general  far:idix3tiou  answers  a  good 
purpose,  and  may  witli  great  advantage  be  used  alternately  with  central 
gatvanitation  or  localized  galvanization  of  the  nerve  centres. 

$.  The  first  tentative  applications  should  be  very  mild,  and  th« 
Miti^h  of  the  current  and  the  rime  of  silting  should  be  gradually  in- 
creased as  the  patient  piores  himself  able  lo  bear  the  treatment. 
a? 
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In  the  rullowing  case,  although  no  petmanent  relief  was  afibrded  b) 
the  Dicihod  employed,  ihc  temporary  cfTccis  were  so  &udden  and  startliDg 
as  to  tender  tlic  UUtoiy  of  exceeding  intcrcsl : 

Att^  BMiTM  9/  tin  m^ii  inttim  eAararttr  emitting  /*ur  mvnlAt — XrmaritUi 
tff<tti  «/  gtMtral /araifiaati^m. 

Case  XIX.— Mi»  R.,  aged  30,  living  in  Hatlcm,  atit!  »  paiicnl  of  Dr.  Joxph 
Wooilcr,  nf  Ncv  YnrI:,  wv  wtTcting  frrnn  acme  mania  d.iling  from  tupfVimian  of  the 
tnnttris  ucrn(rinj;r<iuT  m«iiitli«  hcforc  i}i«  Ml  under  our  cw«.  Shehad  alwajm  ea}(rycd 
moM  cicdlcni  health— indcnl  wa-i  rcmarkble  for  her  Tigorao^  robuil  cofiM  kill  too, 
and  It  may  be  aildcil.  ihc  niil(!iiiF4««f  her  ovnifilrxion.  Whit«  wAieiing  the  piMitaia 
the  cotiKrvatoty  of  her  iiAi:t,  licr  ctoih«i  became  quite  wet ;  ihe  negtecteJ  i«  chai^ 
them  inimediaicly,  and  ihc  cvinciiucncc  <ras  a  wpprciMon  of  ihc  mcnKrntl  fluw,  "She 
ccmplainnl  on  the  following  dajrorHevere  headache,  and  on  occnsloni,  during  tbenoa 
two  vreefcx,  vra«  markedly  unreavinaSle  in  -hcf  action  and  demand*. 

Finally  aclWc  ddiriuin  set  In,  but  with  no  decrease  of  budUjr  wrench.  At  line* 
(he  «at  inieiiKlj-  viuleni  in  her  deroonuraiiatu— screaming  at  the  top  uf  her  voiea 
an<i  hiecUing  every  article  of  furiillurc  ivtihia  hei  leitch }  a%  a  c^nto^iience  ihe 
ynut  CEinSucd  in  a  tootn  stripped  nf  iii  furniiure,  and  in  hei  wilJat  iiiodlIi  ihc  iirmtt- 
joclccl  WAX  applied.  For  more  than  two  mnnlhc  no  tteepvidted  hrreyclid*,  whhau 
the  i)i[;l>ily  adminislratiun  «f  Fium  too  to  130  gr*.  of  chloral,  Duiinu  the  ■winiiq 
the  was  nficn  mcaturably  (Jiiict,  liul  ai  evening  apjimoched  Jic  Iwrame  ahwriMctj 
vngovem&ble.  and  when  chloral  waj  not  given  the  hn<!  been  known  to  pace  arovnd 
the  i«om  with  great  rapidity  and  stroiKth,  muttering  to  bcrKlf,  witli  nbsotiicljr  no 
ccualion,  from  <iunKt  to  snnriic.  She  Imd  decrcaicd  in  weight  fiom  160  to  no  \\a. 
On  the  ereninfr  of  the  i  jth  of  April,  the  wai  held  firmly  hi  poUlion  by  several  power- 
ful awi»tant»^  and,  after  thorouj;hly  moistening  the  hatr  of  the  head,  wv  nilifnitied 
her  to  the  inuii  thoroug))  form  o(  i^ieral  farad Lrai ion  with  Ihc  very  unoalbeM  currcDC 
obtainable.  The  current  wai  of  great  strength,  but  evidently  in  iuelf  coiued  no  dia- 
couiibit  to  the  patient.  That  ni^-lii,  anil  without  the  uk  of  any  ding,  the  patient  en- 
joyei)  five  faouniuf  the  quietni  <Jcep,  and  for  48  hour*  thereafter  was  perfectly  obedt- 
enl  an-l  trattable.  Another  pamvy^m  of  violence  again  ibuwcd  ittelf,  and  th«  «»n« 
form  of  appliutiion  tra.i  renil ministered.  She  again  dcpt  i^uicllj,  and  in  tiM  manuDg 
■woke  perfectly  ralirinal,  but  cKtremely  weak  in  body.  The  day  lieing  tirighl  and 
■anny,  a  chair  wat  place  I  in  the  yard,  where  die  ux  for  aeveral  hoar%  and  In  all  bet 
convcrucioD  evinced  entire  freedom  from  anything  like  lacnial  dcTangemcat.  Sad- 
denly.  Imwevet,  the  anwe  from  her  cliair  and  ran  around  ihe  yard  with  great  rapidity. 
She  wm  Immriliately  caplurod,  and]  when  taken  to  her  room,  gave  evidence  of  all  het 
former  deraiiEcmeui.  She  vn\  unu«uiUy  violent  during  ibc  rest  of  the  day,  but  after 
Ihc  adminimrailon  of  loA  gnifis  of  chloral  (and  thti  wai  edeeted  with  |;Teai  diffi- 
cudty,  owing  to  her  ficrt:e  itrag;le3>  »lie  pamc>t  tlte  latter  part  of  the  ni^-ht  in  cmnpai- 
aitvcly  qulci  sleep.  On  the  follaiving  momini;  ihc  awoke,  lomcwiui  eacited,  and  re- 
mained ta  during  the  day,  while  lowarda  evening  Rlie  as  iitual  berame  mon  violtnL 

General  raia-luatlon  was  acnia  tried,  and  wni  attended  by  itA  previoiu  good  edccti. 

Four  ur  five  hour*  of  quiet  stcegi  fullowed,  and  on  awakening,  and   for  a  pan  uf 

the  »<H-re«din2  day,  the  patient  wat  quite  ealm  and  In  lome  retpecl*  oilirely  ntienat 

No!  to  prolong  thb  deacriplion,  it  may  be  laid  that  neither  general  faradiiatioo  not 
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»•!  galviinizsliMi  ttemid  tt>  h*  tulScKni  (o  KMnnpUsh  ii»i>f«  tban  is  reUlcd  in  thf 
■bore  (ietmplian,  and  faul^  it  bikt)  to  eivc  tnaukeJ  lelkf.  Tlie  pallcat  wjii  taken 
hf  bee  triendc  to  an  atirlum  and  p*Mod  from  under  nor  obccnsiion. 


r 


VeHiifataf  titianily  in  a  marritti  l«Jy — Crtat  mtlamtkotr  ;  c^tutaiit 'OHepiiij^  ;  at 
Ifmfit  l»  4»»imal  tuuuit ;  alttmfti  «/  tlmvatian  ;  hs»  »f  firik  ;  mttot/o  nf  mtimh- 

tuit i  Mt^iUHg,  Irarimg,  graj^tHg,  tinJing  ttHialttiH  nt  tiamach  tfW  aMmi*»  , 

uniit^vai rmtmttug  ;  iyiterital  altackt «/  trying,  Uuglung,  ttnJ  uniuiMi  trntctf- 
tMlitf  U  tiatritity—GraJiiAt  and  tStady  recoMty  UHiirr  central  gtlvaailaiiait  0/ 
tit  tfrifitai  lytmfttlJMtr,  (imiiinrJ  viJA  loJ-lioer  oil  fmuttian. 

Case  X\.— Mn.  S.,  a  nuiticd  Ud/  of  rniikUe  We,  was  retared  10  lu,  Octoba 
•9,  1871. 

The  piUieat  iinu  piclly  cvktenllir  wBcring  ftom  nuiuqiuise  nwnto,  of  tcrcnJ 
Bonili)/  ■tandinf^  uul  cvincvl  no  ditpoMtion  to  necom.  STic  MtributM  ill  ber 
fjnp^oimto  ihtiiKof  th«  Mig4n«l  fyringe,  bnt  ih«f«  w««  do  evidence  of  thi«,  And  t^w 
«M  vu  pretty  dcariy  une  o{  mania  dependvnt  on  (Ik  hegiimlae  of  the  chuige  of  tife. 

Tbt  paiknt  H-ould  nrptr  tU  domH :  aJI  day  lontt  ihe  walked  and  walked  tlie  Aoar  of 
Ike  ItooM,  lometlaiei  uandfaic  (till  a  monoit  to  look  oau  of  tbe  window  or  cocvetx 
or  m  lookncaaily  lot?  ffteet  bat  mvcr  wnnldM^/iva  a«tfHw«/ or  even  lie  down 
OB  a  hnince :  at  lUf^t  only  wuald  the  p>  to  l»d. 

Sbe  would  weep  (or  honn  togelbM-,  and  wlien  noe  weeiMag  wa«  lieavily  depteoed. 
Mcrnitincilc^  waitocoittmit  Miloidc  aad  noM  tcMilately  she  tried  to  itarvc  lienelf 
to  death,  bei  Eailed  in  ilie  atternpl  for  the  reaKia  that  ilie  could  not  resUi  llieiein|ilit- 
tioD  to  tukt  >  bile  now  and  tiMn,  althau^h  tbediil  not  parlakoof  a  regulir  meal  fin 
Ktertt  weieki.  Siie  wu  Hturally  Tcry  fleJiy,  tutd  lud  la«t  fifty  poufidx  in  weight.  She 
tnod  to  eel  hold  of  tita  batteries  (hat  n-ete  left  at  her  houe  in  ordortodrmk  llta  acid 
aolution,  and  her  baiband  wvi  obliged  to  lake  sway  tlie  botlte*  after  each  ajiplica- 
tioM.  Tbe  i«iient  h«l  bcu<tei  many  ra|rae,  ncrvoiK  ■ympcama,  iuch  as  iiun'biicvi  and 
tnring,  rDlUiit>,  heaviag.  homiug.  LiRiling  t^uatlona  in  ihe  ttomaoh  aii'l  abdomen. 
Attack!  o(  uniUieril  iw«lIiiH;  on  Hie  left  dJe  came  on  at  bones,  and  the  left  side  in  all 
rcipccit  irtA  weaker  tban  ihc  right. 

We  iuK[wcted  tbit  all  the  tympiom;  mi^t  be  more  or  len  rcAex  from  the  utcrm^ 
but  eke  fditicnt  muiild  not  yield  to  our  lu^^^tion  that  tome  gynoecolaj^il  be  called  in 
to  nuke  aa  eianiitiaiiaa. 

There  w  tenilefneu  over  (he  ovarian  re{ioD.  eepeciallx  on  ilie  left  nde,  and  alio 
tcndemeu  on  the  dorul  aad  lumbu  verlebre^  and  at  times  along  the  efillie  lengtb  of 
thexpinc 

It  Hcmed  prolttble  that  (he  patient  would  have  to  be  tent  to  an  uylum,  but  u  hef 
balbuvi  wa«  k>  ntualod  llial  he  could  give  hct  <lo«e  attention,  we  d«id^  la  fiinn  e«- 
haaU  trcBimcnt  by  dcctridty  and  ititemil  incilicitlion. 

We  used  central  ^Ivaniutinn  varied  \yj  gilvanitalion  of  Ilie  Mivical  tympathetic 
•ad  fpine.  and  prcicnbcd  forinlernnl  uie  IF>e  cod- liver  oil  einuNion.  She  wat  found 
10  lie  very  wKcpiihle  to  elcrtriciiy :  inly  Kcnilc  currcnia  and  ihote  »ppli<a!inns  wcie 
borne,  and  wlieii  tlini  lueJ  tbe  sedative  effect  was  ricellenl :  bat  when  carried  be 
jroad  a  «fflaln  point  ir[ilBtii)n  nihcr  than  icdAtion  foUowed.  The  applications  wne 
nade  on  the  average  about  thtcc  liinn  a  week,  for  fiMir  months  >vith  it  fir*t  ilow  and 
almiMt  imperceptible,  am!  Bfterwardi  with  rapid  improvenent,  and  with  nittinatnand 


4ao 


amr. 


luwl  h&j  recilnod  an]  itUl  retatu  all  her  A»h,  heiltli  an)  spiiick 

1*^0  above  case  seems  to  us  to  illiistnte  the  following  points : 
t.  The  well  known  faft  of  the  cur&biliqr  of  menopause  uijanit}i,  cm 
wlicn  the  syinptoim  are  of  the  worst  chancier.  In  the  case  of  Mn.  S.  jU 
the  syiniitoms  were  bad  symptoms.  Attune  her  maniacal  attacksireK 
fO  violent  as  to  be  abioluiely  alarming,  and  twice  at  least  we  had  rtiiO° 
to  be  considerably  terrified. 

2.  "nie   advantage  of  combining  medical   treiiment   with  rtnin* 
methods  of  eleclmalion.    Although  t}ie  patient  herself  and  her  hosbaP'^ 
attributed  the  result  to  the  electrical  treatment  atone,  yet  in  our  <»** 
jodgment  the  credit  shonid  be  divided  between  the  medical  and  lb' 
ekcirical  treatment,  and  the  elemeot  of  time  should  also  be  consit^crc^ 
He  patience  and  perseverance  of  the  husband  and  his  constant  attei* 
lion  should  be  considered. 

3.  The  fact  that  electricity,  cautiously  u«ed,  may  be  of  great  serricri 
even  when  it  is  not  well  borne.      Mrs.  S.  never  could  endure  a  lot 
or  strong  application,  even  when  she  had  been  long  under  treatmcnt^^ 
and  by  some  the  case  might  have  been  given  up  as  not  adapted  for 
electrical  treatment. 

4.  'J'hc  principle  that,  in  the  treatment  of  insanity  by  electricity,  the 
application!!  should  not  be  confined  to  the  brain,  but  should  be  made  *a 
as  loaAect  the  whole  central  nervous  system,  which,  primarily  or  9ccMtd- 
arily,  must  be  more  ot  less  involved  io  nearly  all  phases  of  insanity. 
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Am  exceedm^ly  iiiiereuiog  [mint  in  the  consideration  cf  congeiitioii  oj 
the  nerve-centres  is,  the  discrepancy  between  chc  observed  symptoms 
ind  the  aulhontalive  stitcmcnb,  in  jk^ihI  to  the  necc»ury  and  con- 
Stxnt  reUlion  of  certain  syiiiptonis  with  that  condition.  In  palholugical 
conditions  of  the  brain  and  spinal  cord,  more  perhaps  than  with  otlict 
organs  of  the  body,  it  la  difficult,  itay,  utterly  impossible,  lo  oKociate 
a  loDg  list  of  distinct  syiiiptoms  with  some  change  or  tendency 
to  change  of  suucture,  and  say  that  ihey  invariably  exist  as  etfectr 
and  cause.  What  we  term  dislinct  variations  from  the  phyinologi- 
cal  conditions  of  the  great  aerve-ceotres,  soinarlccdly  and  undeniably 
mn  into  and  overlap  each  oth«r,  arc  so  frequently  a$  it  were  intertwined, 
that  it  is  liard  fur  the  most  careful  ob^ivrver  to  do  mure  than  to  amvo 
AC  approximately  correct  conclusions  as  to  the  actual  pathology.  Irri* 
tatioti  and  congestion  of  the  cord  may  coexist.  Congestion  of  a  severe 
and  chronic  charaaer  may  simulate  actual  sclerosis,  and  hysteria  asso- 
ciated with  a  mild  fomi  of  either  iniution  or  congestion  may  give  rise 
to  symptoms  of  anassthcsia  and  such  decided  impairment  of  elccuo-mu»> 
ciilar  sensibility  as  to  coinpictely  mislead  tlie  practitioner  and  suggest 
the  existence  of  serious  organic  disturbance. 

These  remarks  will  be  more  fully  appreciated  by  referring  to  several 
of  the  illuHtrative  cases  that  follow. 

Prffgnoiis  and  TreatmeKt. — The  relief  that  ia  afforded  by  cIcctriEation 
in  the  ordin.Try  forms  of  passive  spinal  and  cerebral  conge«tion  is  quite 
constant  and  reliable. 

Galvaniiarioii  of  the  brain,  spinal  cord,  and  sympathetic  are  of  course 
to  be  used  and  should  I>c  atlcniplcd  with  more  or  less  thoroughness  ac* 
cocding  to  the  indications  of  each  individual  case. 

General  faradization,  however,  should  not  be  neglected.  There  are 
▼cry  few  cases  that  will  not  receive  bcncSt  bj'  its  iudicious  emptoy' 
ment. 


^2  CEREBRAL  AND  SPINAL  CONCESTION. 

f^uddfti  iiiMt ef  <«rtseiliniof  tie torda$tetiatfd-mUksjmfumi  9/ irritatiam—tta^ 
rieavrrf  follavi  gtntral /AradtMathm. 

XXI.— Mr.  B.  W.,  a  youth  oj^  17,   trai  exceptionally  iriKiurv,  Ixnh  ta 
lilifiical  iiid  inenUI  endowmenit,  wa&  teferted  lo  tu  b^  hu  pbji^u-uii.  l>r.  Jolio  \. 

Tbiii  laiicnt,  who  was  a  >tai3enl  u  Ilairucl,  stated  that  lomc  weeks  prenointy  he 
bad  nnr  ariernoon  widkod  (|nilc  briiJdy,  and  for  a  conUderable  lenjlli  tX  linir,  uil 
while  in  a  itat«  of  paribJ  pcrtpration  had  reclined  upon  (he  gnM  anlil  a  kuk  of 
chiUinn*  named  hbi  of  hi*  imprudence.     During  the  res  of  the  day,  and  on  retirb(. 
at  iiiglii,  he  obserrei  no  uiiusaal  lympiom,  boi  In  ibe  monUng  the  Icfs  < 
to  be  kliS'  »iul  wvak,  ai>ocuil«d  with  a  decided  Icmh  <A  oa-onliiutii^  yt'vt*.      In  ihurt  J 
llic  iiatkiit  wai  w(ri:rin|[  fioin  tncoinplcic  (laralj-ib  In  m  paiaplcgk  ^nn.     Tbtre  bmJ 
^alighl  but  marked  lenilemew  along  the  t^tae  on  pmaMi^  fcnt  no  CKapgcnttaa  ef ' 
sclhx  cxcttalnlity  in    the    liQibt,  and  no  a(ipr«ciabl«  ianpMrmcnt  of  clociro-im^ 
culai  conlraclilily  or  xniibilily.      Aiuoiheiia  was  iguiie  marked  in  ihc  cUrea  of  Ibc 
legs  and  iocs  but  anyHmsaiion  of  tingling  wat  aliogolbor  wanting.     Pain*  tn  ih« 
back  anJ  limbi  were  not  iacrcaied  by  moiton,  but  the  patient  complaiocd of  soiw] 
yducomfort  alcmg  the  limine  that  was  incicated  at  night  by  the  warmth  of  the  bed. ; 
|t  Memed  fHlficl«ntly  <l«ir  that  ibe  case  waa one  of  tplnat  congestion,  and  o«r  <vA 
lii  irai  tg  truti  to  galraniutioa  of  Ibe  ^tine^  boL  od  futber  tho^hl,  and  ttJUaf  | 
iio  conslderjiluD  the  receiitneM  of  the  attack,  and  the  renuikaUe  eflccta  of  general  j 
[ItoLdtution  inei^udiiinglitecircalatinn,  we  inhmillcd  the  patient  to  a  aigtl  tboroochj 
H  mild /niwi-/  uf  the  lui-uaiiioJ  mclliutl,  aud  directed  him  to  callngam  in  ihecovw] 
r  a  couple  of  dayi.     On  hU  return  wc  found  itiai  the  an;e«be»ia  had  almm:  cpi  trelf ' 
r«saMd  to  annc>y  him  ;  hl4  limbc  vcrc  more  nipple  and  stronger,  and  there  waa  a  inani> 
fe»t  inaeaae  iii  the  power  of  co-ordination.     Svbinaaiially  Ihc  nine  method  waaoB* 
|doyed  on  uvea  dilTerciil  oocaslooi  trom  Ma<r  5tta  to  May  131b,  wfaea  he  reiimied 
to  his  aludiet  completely  recovered. 

In  the  case  above  cited,  anasthcaia  vas  a  prominent  symptom,  while 
)erc  were  absolateiy  110  sensaiiotis  of  foiinicalion  or  tingling, 

Tei«J<nie«  on  pressure  along  the  sjiine  was  decided,  and  yet  we  find 
various  authors  stating  thai  in  spinal  congestion  not  only  is  tiiis  symp- 
tom wanting,  but  so  also  is  anarsthesia,  while  the  sensations  of  fonnica* 
tion  and  tingling  in  cither  the  toes  or  fingers  aic  almost  invaiioUy 
present. 

Sometimes  ihe  symptoms  of  one  patholugicnl  condition  may  be  the 
mote  [irominent — sometimes  the  symptoms  of  another — and  occasional- 
ly it  may  be  observed  by  one  whose  expcricitce  is  at  all  extended  that 
optnal  congestion  and  irriution  occur  together  a>  affections,  so  10  speak, 
co-ordinate  and  coequal.  In  this  case  congestion  of  the  cord  was  un- 
doubtedly the  predominant  condition,  while  the  symptom  of  tcndemesi 
alnnj;  the  spine  on  pressure  rcadcred  it  evident  that  irritatioa  was  prc3> 
■.■nt  a*  welL 
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Sfimal  itnJtriun  ahif  tie  levtr  fgrii^H  «f  tkt  ifint  m«  prtuurt  /^UfWtJ  tf  pain 
In  tki  hevtti  amd  txtrtntilitx—lMf^trtd  mcttr  pvattr,  tU.—JmfrcwaniU  mwier 
jfimal gahMmiialiMi  a/Urfatturt  */ gtmtr^  faradiutliat. 

Cms  XXIIt — \*  wi  itluitratiou  of  «  very  coiuiilcr&ble  !»»  of  pow<i  in  iheloivcr 
liinbi  from  urcn-narbeJ  ^f'*"*'  coDgeviniuiirc  refer  lo  the  ciw  of  knurTinl  ladya^nl 
35,  wba  tvai  |>Uc<(l  undef  our  care  by  Dr.  J.  O.  Furlngt<m.  Some  four  yean  pr«- 
vio«il<r  &lie  firfi  b«gsa  to  imImc  ccrlain  sjmptonit  Tur  which  ilw  couM  not  aocounl, 
boi  wliicli  evidcnily  builcai  cd  lomc  disiuihvice  of  ihc  drculatbn,  aitil  [lOMibly  uoie 
difM  qiiul  initatian. 

Sbc  WM  that  tTtankd  ■*  hyitvrksl,  aod  wu  itolly  toiucntcd  with  iiiauy  of  thcM 
ngM  ami  varitnn  i^inplaRU  vrUdi  accotn|mny  ihi»  condiiion.  Ataudnied  wUh  bei 
general  iurvawi4i*ttiMt  M  thM  time,  hawe^-er,  were  %  naiiih4r  of  q^^  liympintnt, 
wMcli  Ac  tudiljr  nltcd  to  miail  od  beii^  dotclj  qtintionciL  The  moal  prominent 
of  ibeM  K-Mf  %  KVHalioD  of  (oidcnictt  when  by  iny  accident  or  (1exiin<  prcwure  wu 
Blade  over  the  lower  part  of  the  iptral  oArd.  She  rKollecterl  alio  thai  thii  MiiMlioa 
of  icndcriMr«  wa»  acromponieil  by  pain  in  ihc  lower  pari  of  the  bonels  and  in  the  ea- 
Iremilles  inJ  freqtMuily  adttpotilion  to  naiuca. 

Tbc3w  •^ptomi  li«cunc  neither  much  aggravated  nor  <lecide<l!y  improved,  but 
codtiBuod  la  aunoy  her  until  about  fire  ntiMi(h«i  before  ahc  came  u&da  onr  obKsra- 
tion,  when  a  {real  change  for  the  worae  manifate^  ttitelf. 

Quite  twUenly  tbe  found  that  the  power  of  locomotion  wk«  cMiiiiderahly  impaired. 
Slight  nercue  faiiifned  ber  mute  and  mare,  unlit  Cnally  ihe  W!U  itnable  to  w<ilk  Dote 
than  *  fe«  hundreil  feet  leithaot  becoming  c^ccuively  faligucd.  There  wu  a  icnic 
of  lie«Ttncn  in  the  kn«e*  and  (Mt,  aiid  fr((|ueDtIy  it  retiuuctl  ali  tier  cITvrtii  lo  over- 
coiDc  ihii  feeling  of  heiplcsmea  and  more  Bronnd.  Tiiere  w«s  na  anK*theua  ;  but 
■he  complaiiwd  of  a  comtant  tingling  in  Ihelingen  and  tuea. 

Prtaaure,  when  made  over  any  portion  of  the  »pioe,  caiued  do  fecUng  of  tendemev ; 
but  at  ni|[hl  the  narmlh  of  the  bed  frequently  pruduircd  a  dull  achlriji  of  tlic  L-unI, 
■tiieli  eftettially  prevented  deep.  Both  night  and  day  ihe  wai  annoyed  at  intervnli 
with  paioxysmaof  fchoftnea*  of  bre^h. 

Hoping  to  ei]ualtu;  the  circulalioo,  aod  thus  help  10  relieve  the  cungntion  which 
wu  wppoced  to  exiit,  ire  made  lue  of  the  farailic  current.  Wc  cnul'l  accmnptitb 
Botbioc  with  H,  and  (e>orto<l  tu  (lie  galvanic  cuncnl,  placing  the  neipiive  cletttode 
at  the  cnccya  andpoating  the  potttive  up  and  donti  the  «pinc— «pinal-cord  current. 
Tlw  applicstian  w«  sdnunttterFd  every  other  d^y,  and  w,  foUowed  hy  good  result!^ 
The  Kuatiioa  of  tiagiin^  of  which  she  cotoplaincd  wai  entirely  di»ipatcd, 

Tbc  annoying  thoilacn  of  bieath  wa»  m  mucli  rcUcved  ihaC  ii  wai  only  occaauually 
ud  at  idjcht  that  Uie  vraa  troubled  by  It.     Her  feet  became  permanently  H-armer, 
•od  Ak  wm  able  lo  iacrcaie  Mnewbat  her  amuunt  of  exerciw  without  *u<Tciiiig  , 
btlfue.     Thcw  mulli  were  acconiplbhcd  in  two  months  during  which  time  thirty 
■f^ientioni  of  the  galvanic  current  were  made. 

The  prominent  ^ymptora  which  pointed  to  spinal  irritalioD  as  tile  original  difficult) 
b  tlie  caae  of  tbia  patient  was  Eiie  Msnuliveoesi  of  ibe  ipine  10  preuure,  and  the  ae  ■ 
cecnpanyiq;  nanaes  and  pa'uu^ 

The  qrmploini  which  indicated  the  later  !itai;u  of  oougtatlon  were  t 

FifU — Incomplete  paralysifc  tn  a  paraplegic  form. 

Second— A  cotutaat  Uagling  tn  the  too  »nd  fmi^m. 
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TMrd — A  dtiU  ocbing  oJong  ihetpine,  cuiMd  by  wtrtnth. 

Fourth — Stiorin«»  of  broth. 

Tliet«  tymjilomi^  li>|;r^itLer  with  the  alienee  of  a>tne  of  the  ptuminent  indicatioiwof 
m]reliti«,  v'u.,  anieiitheua,  ptralyut  of  the  bladJor  uid  $phin<ler  tnl,  bopMnnrat  of 
elecltu-CDiilrai:lUilx  Mii  cleclta-wiuUiiUty,  and  airo  uf  teiiiJcrnea  on  prcwure  Along 
(h«  spitir,  which  Antx  not  accompuiy  Ih«  griv«r  dlKcam  <if  tht  con)  when  not  a»o- 
ciaicd  with  ipuul  inilatUm— aU  tboe  fiUIy  coDfiimwI  the  UioipioiLi  of  c»iicc>lt«a  uf 
the  cord. 

Ctrt^rat  tim^ril'itit  in  a  yt-ng  girl — Allaetr  h-migAJ  att  wi/fl  V9rUng  vm  * 
tewing-ttuiiAiae — GrntI  trmparary  rtlttf  under  tentral  ga/s^niaaii^n,  gafimmi' 
taliaa  ef  tit  Jjrmfiatariif,  >tW  lirpmidi  ej  fMassium — Rtlafn  mitdiw  Ikt  mm- 
Itmiatien  iff  (if  txdtiag  tatat, 

Casb  XXIII.^E.  A^^.atrirl  iwentr-four  ]rca»  of  aj;?,  ctmc  lo  uf  rcprrKiK* 
inj  thit  for  Tour  mniiih-i  >'i"  ^:l  I  'uficrvl  from  atiackt  of  [uhiet>  Si  the  head.  fliKlt- 
Ui);  uf  the  face,  with  burniii|;  fcclini;  that  oms  un,  K>ni«liiiic«  cvviy  daj,  oiicvuDy 
in  tlie  nficriKHin  jiid  ci-ciiln^,  w1i«li  ilIic  had  licen  luid  al  wotkuii  ilic  Kwiii[--[uac)itii«. 
She  w«i  onipliwc'l  ill  >  fchoji  vrlicra  i)n>  wah  cx(>ecletl  to  wnik  all  day  on  the  iiiacliiii«. 
The  coa>tituiidi  of  lh«  |Mti«nt  wai  excellent,  and  thcie  w«te  nv  eridcDC««  of  otcnne 
disorder. 

We  nxcl  central  j^lvaiiiiatiun,  gAlvuilf4tii>n  of  the  hrnil  and  ■ympathtiic,  an>l 
prcwrUicd  Inomldc  of  polauiaia  inicniiLlIy.  with  iinnicdiBic  aiid  deciilctl  relief,  but 
the  RfiD|iloint  teciuicd  wlicn  the  rctuntcd  to  hard  wgik  on  the  nuchinc. 

Ctreirai  (engiitiott  anif  exhaustion  indtiitd  hy  avrr-lMi  and  varry, /ititowtmg  €iut 
0/ talnrrA  ait./ ttaial folypi — TerribUinsotnttia — Temfurary  tttuH^mrtt — Jtttwety 
under  gah-aniioiion  ef  hvin  and  trrtnt«i  tymfatkttte,  and  imlrruol  lut  0/  trd' 
fivtr  fU  fmuijit/H. 

Ca«K  XXIV.— Mr.  D— — ,  ■  gentleman  of  middle  life,  n  political  editorial  <rrh« 

c>D  ontr  i>i  c>iir  rin^cniricnt  WcHlcrii  iiUttspaiicrhi  cOfttulled  tu  IlKmilicr  30^  lS72«  Coc 
pcru>tcnt  inaumnia  uf  a  vctj-  acctavalcd  chancier,  that  fur  one  icsr  hail  roicff)  him 
to  liy  all  methodt  of  ireiimeni,  including  hydropathy,  homoiopathy,  wver*  e««ii-iu^ 
etc.,  v-ith  bill  little  pr(<hl.  The  condition  had  come  upon  him  at  a  matt  of  over- 
tent  in  his  profeBBJun,  comljincd  with  mental  amoyancci  of  a  must  wrioiu  chamxci. 
Formerly  the  (latiait  had  luffered  from  iumI  calanh  (clirooii.*  rhlnlib)  and  (uial 
poly|M;  <u  tkt  eerehrai diMrdtr  tamf  on,  tht  catarrAal lymfiamj  dtiafiftartd. 

The  insomnia  had  t>ccn  most  obsila&cc:  for  weeks  aitd  monilis  It  had  been  nece^ 
tary  lo  uie  chluiat,  tint:  there  was  abujlutely  no  deeji  1  and  receoily  the  chloral  had 
lott  (ruRlcwhat  ufili  power. 

We  i^are  liim  a  few  applicatioiu  cf  electricity,  a^ai  the  otdinaiy  inclhodt  of  2^1* 
vaniiing  the  brain  and  cervicitl  tympachelic,  and  |>nve  the  cod-liver  oil  einnluon.  Ha 
\>a>  oUigtil  10  return  lo  hU  duties ;  but  he  carried  out  the  treatment  faithfiklly.  and 
nnir  and  then  reported  his  progrcK  The  improYemenl  waacomtant  and  peimaneni. 
Kegot  along  with  lest  and  leu  chloraL  In  ihecouneof  a  faw  weekt  ha  wrote  tbat 
be  iru  ocarly  urdl )  butbeaddat  "  The  tatanb  b  toming  back ;  (he  dcTil  take  it  I " 


I 


The  rdid"  of  pain,  whether  of  a  pscmlo-nruratgic  or  hysterical  char- 
acter, or  whether  dependent  on  true  neuralgia  or  other  causvi.  n  a  vi^ry 
important  function  of  electrization  ;  but  in  no  conditioD  has  it  been 
more  difficult  to  discriminale  correctly  in  the  selection  of  ihe  proiKT 
method  of  electrical  iicjimeni.  'rruc  nciiraltjla.  as  dcftocil  by  Anstie, 
11  without  doubt  niou  sticccssfully  treated  by  t;alvanLsi[i,  while  hysteri- 
cal neuralgia,  and  the  so-called  |>seudo-neuralgia,  which  are  simply 
forms  of  |>ain,  occujiying  certain  areai^  and  running  seemingly  in  the 
(lircclion  of  certain  nerves,  yield  mort  readily  to  faraitUni. 

Alore  s|>cciticall/,  the  cfTecia  wi prtuure  in  the  various  forms  of  neu- 
ralgia arc  cx'ccdingly  useful,  as  guiding  syiiitnoms,  inilicating  the 
Iwoj>er  current.  We  do  not  by  any  means  lay  it  down  as  a  universal 
law,  but  it  will  certainty  tic  found  that,  in  the  great  majority  of  cases  of 
aeoralgia,  where  firm  ]iressuTe  over  the  afTected  nerve  aggravates  the 
|iun.  the  galvanic  current  i»  indicated,  while  the  faradic  current  has 
the  greater  |)ow«r  to  rcUcvv  when  such  pressure  does  not  cause  an  in- 
crease of  i>ain. 

In  the  tla^s  of  cases  called  sometiniEi  hysterical  hypcrassthesia,  it  I« 
well  known  that  finn  and  prolonged  preisure  alTords  marked  relief,  wtiilc 
pressure  superficially  applied  increases  the  distresi.  The  faradic  cur- 
rent is  liere  iciinitely  superior  to  the  galvanic. 

Eitclrih'Uagnesii  In  neuialgia  discuvers  tlie  painful  spots  that  are 
dctcctcti  by  pressure  in  the  course  uf  the  affecied  nerve,  antl  may  aUo 
dUcovcr  scnHtivc  points  on  Ihc  &pinc,or  the  head,  that  might,  perhaps, 
have  otherwise  escaped  observation. 

Treattnent. — Before  attecnpting  the  electric  treatment  of  neuralgia, 
we  hhould  emleavur  to  diagnitse  its  general  character,  tn  order  to  de- 
cide upon  the  method  lo  be  ein|iloycd.  In  doubtful  cases  it  is  neces- 
sary to  try  in  succession  cer.ual,  peripheral,  and  general  treatment. 

The  treatment  of  (he  different  varieties  u(  neuralgia  is  the  b"i.l  lest 
of  skill  in  electro-thenipeutics.  There  it  no  itlscau;  or  symptom  in 
which  the  results  of  ircaimcnt  in  different  cases  so  closely  depend  oa 
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the  nature  and  strength  of  the  current  used,  and  the  mcihod  and  tie 
qucncy  of  ihc  applications. 

Cases  ilui  injudicious  ireaimc;iic  might  aggravate  nuy,  by  the  exer 
cise  of  the  skill  and  caution  that  experience  teach,  be  rapidly  cured. 

The  success  achieved  by  eicctri^aliun  in  tlic  ticatiiient  of  neuralgia 
has  been  brilliant  and  reiiurlcabte,  and  would  be  sufhciont  of  itself  to 
entitle  it  to  a  prominent  and  indispensable  po&ition  among  modern 
remedies  Wlut  is  more  lematkable  still,  is  that  this  success  has  been 
achieved  by  very  diverse  methods  of  applications,  and  wiidi  imperfect, 
indifferent,  or  incorrect  diagnoses.  All  forms  of  electricity- — statical, 
galvanic,  and  faradic— in  all  the  different  mcchuds  and  phases  of  elec- 
Ui/aiion,  general  and  localized,  centrally  and  peripherally,  by  currenu, 
stable,  labile,  continuouis  interrupted,  uiiifomii  and  increasing. 

The  pain  is  frctjuendy  relieved  in  the  midst  of  the  application;  but 
in  such  cases  it  usually  returns  in  the  course  of  a  few  hours,  and  soioe- 
times  with  heightened  inicasity.  Some  cases  of  a  peripKend  chaiactei 
ue  periiianeiUl/  di»pe1lcd  by  one  or  two  appltcationa. 

Electricity  is  applied  for  neuralgia  in  the  following  forms  : — 

Gtntral JaradixQlion  and  ctntral  galvamialion. 
Localized  faraditatien  or  ^a/vaauaiitrti,  eentrai  or  ptriphtraly  or 
both  ttmbined, 

GaSvanitaiion  of  tht  (ervital  sympaikeHt. 

Mie€trie  brush. 

£iectrK  moxa. 

SttUUai  eUetrUity. 

Electric  bands  and  disks. 

The  magnet. 

Static^  electricity  works  well  in  noHralgt.i,  and  excellent  cures  have 
been  performed  by-  it,  but  there  is  no  evidence  as  yet  that  it  i*  in  any 
respect  su|»:rior  to  the  galvanic  current  when  rightly  used. 

Many  af  the  failures  and  disappeinlments  with  the  use  of  eiectrieity 
in  neuraJgia  futre  teen  due  tff  the  mistake  of  treating  eonsttlutienal  dis- 
eases  locally,  astd  the  central  varieties  peripherally. 

There  is  one  difficulty  in  the  trcalmcm  of  neuralgia  by  eicclrization, 
and  that  u,  that,  on  account  of  tlie  intensity  of  the  pain  of  the  disease, 
paiieni«  are  sometimes  unwilling  to  give  the  treatment  a  fiir  trial. 
This  difficulty  is  funher  increased  by  the  fact  that,  during  or  after  the 
first  two  or  three  applications,  tlie  pain  may  be  temporarily  aggravated, 
especially  if  the  sittings  have  been  long,  or  with  currents  of  too  great 
Etreogtb.     For  this  reason  the  initial  applications  should  be  made  with 
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caution,  aad  the  operator  should  not  joeld  to  the  tetnptatioii  to  renew 
ihem  too  frequently.  Once  a  day,  or  every  other  day,  is  about  as  often 
as  applications  can  be  made  with  Iicuefit. 

As  befoie  lemarkctl,  the  methods  of  applying  elcctnctiy  must  be 
studiously  adapted  and  varied  to  each  case,  ever  keeping  in  mind  itud 
all  methf4t  0/  using  eU<tri<ity  Aofc  been  sutetssful  in  thtt  t/iseaje,  and 
that  Hi}  tmt  mttiufd  is  unijarmly  siKCtss/ui  mrn  in  the  tame  vartely. 
^  Besides  the  central  and  j[eneral  clcctriiation,  which  is  to  be  con 
ducted  on  general  ptinciples,  in  order  to  affect  the  scat  of  the  disease, 
all  the  varieties  of  neuralgia  may  dcntand  more  or  lc»s  treatment  in  the 
seat  of  the  fain.  For  this  ]>nr|>ose  we  may  use  either  faradic  or  gal. 
vanic  currents.  Although  the  faradic  achieves  excellent  results,  yet 
sonte  of  the  most  striking  results  have  been  obtained  by  the  galvanic 
It  sometimes  relieves  the  pain  when  the  faradic  only  aggravates  it.* 
After  the  firadic  current  has  been  tried  a  few  times  without  effect,  we 
should  never  abandon  the  case  without  rcttortiiig  to  the  galvanic,  or  the 
two  currents  may  be  used  alternately.  As  a  rule,  ihc  applications 
should  be  short  and  made  tfith  a  mild  current;  but  this  rule  has 
itarked  exceptions.  There  appears  to  be  no  special  law  in  regard  to  the 
'  direction  of  the  current.  The  strong  statements  thai  have  been  made  in 
legaid  to  llic  superiority  of  one  or  the  uthcr  pole  in  this  disca.4c  are 
T)Ol  sustained  by  experience.  Either  the  positive  or  the  negative  pole 
may  be  placed  over  the  painful  points,  while  the  other  pule  is  applied 
near  or  on  the  nerve  centre.  Thus,  in  neuralgia  of  the  arms,  one  pole 
znay  be  placed  at  the  dlio-spinat  centre,  and  in  neuralgia  of  the  leg^ 
on  the  lumbar  vertebrae,  and  the  other  on  the  afTccted  nerve  (spinal* 
cord-ner\*e  cunent). 

The  titetric  m»xa  is  someiiintrs  more  rapidly  efiicacious  in  neuralgia 
than  any  other  method  of  treatment.  It  Is,  however,  a  very  painful  pro> 
cedure,  and  many  i>alients  will  not  bear  it. 

It  seemt  to  act  partly  as  a  counter-initant.  Meyer  very  strongly 
advocates  the  use  of  electric  tooxa  in  neuralgia,  and  sustains  his  potution 
by  a  number  of  cases.  Very  few  American  patients  in  the  higher  walks 
of  life  will  bear  this  severe  method  of  using  electricity. 

General  Pfegncsis. — ^Take  the  cases  as  they  arise,  without  reference 
to  their  pathology,  duration,  or  situation,  neuralgia  offers  a  very  favor- 
HM  prognosis.     The  majority  of  cases  will  be  cured  or  permanently 

*  Tke  ititemenitofNieniejerHid  others  Ihitt  the  fitAdtc  eurrmt  never  tneceedi 
[lb  ncBrali^  ftftcf  tbc  galvsnic  filK  U  uol  true  Wc  h&v«  *ccn  >crcnl  cuo  wliera 
ftclief  was  obtained  by  ramdiniloa  with  Kiclder*!  cancinuous  oucMne,  &(ter  calvuii 
I'UttoB  had  at  l«ut  apporeatly  fniled. 
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impruyed.     Fiticnts  who  have  tlie  oeuralgic  constitution  are  liable 
rcUjHic  in  tinte,  however  succcsaTuI  the  ireauiienl  mar  bave  been. 

riagia  untfaattfAfjia,  trtaitd  by  gtnerat /araduatiot~^KK>rry. 

CassXXV.— Alaclr about  30,  inuTicd,  but cliUdlcia,  had  Mdcral  EroB  Krcral  bo^  "* 
cBirincei.  aad  liail  liMti  xcaleJ  for  a  lone  ''"^  f'^''  ulctniion  of  the  ttedc  of  the  wtn^f"^^ 
thu  liniill^  yirlctcd  \a  local  applif  ai  Joni,  Up  14  h«r  twmty-lifth  year  du  bad  ttijuji  -m  ^ 
agood  tlc;;rcc  of  health:  but  after  hci  firU  tnucMriaxc  ilic  Ix^an  Co  niflcr  from 
loused  tnentlrualian,  altdiiled  with  an  nci»uve  How.  TliK  copditioD  had  euUi 
liut  a  ffiv  motiihs  when  the  piticni  began  to  txp«riciice  certaia  >ra»d«ria£  poia*  o' 
ibe  body,  dial  became  more  morkeil  at  cacli  return  or  the  i;p<ii'Tmii»i  until  the  par 
otjfms  anumnl  a  moil  ilUtrciHiig  character.  Thry  were  usuilljr  lubereil  in  l>y  ten 
demeO  and  a  Mnution  of  oppreuloa  in  th«  «pigaxtrie  rtgloa  Thioughoul  ibe 
attack  the  iuo»t  acuic  pjun  woulil  l>c  fell  dtci  the  ftomodi,  and  wa*  attended  tr)-  vooik— 
ing.  Mou  of  the  body  wiu,  however,  to  a  ereattr  or  leia  extent,  aSected  by  the  dii— 
order.  The  head  became  lender  to  the  tooch,  the  ejt*  tnlolenml  to  light,  ma^  Ih^ 
iMieue  and  mucoin  surfaces  of  tlic  cheek  would  be  affected  by  a  very  annoying  nua* 
tion  of  mimbneifi.  Several  times  ft  )car  (he  wat  proUratml  by  ijniploiiii  thai  wei^ 
very  uuMcn  in  ihoir  onwt,  aail  exceedingly  alatiaiag  in  character.  Tbc  pulley  almofC 
mihoul  waraine,  irould  fill  to  40  or  45  in  the  minute,  aisd  beconte  n  feeUc  ai  la  be 
hitfdiy  pcreeplible.  The  pow«r  of  ariiculaiion  left  her,  the  ameuhesia  of  the  movih 
and  loiijwe  became  complete,  and  her  face  asMmcd  a  deadly  color  and  ooldDcMk 
Thoc  aitaclu  bated  trum  twenty  niinutn  to  half  an  hour,  and  vrcic  ticated  ^  Urn 
free  QIC  of  brandy  and  carb.  of  ammouix  An  a[>pllcaui>it  uf  general  bnditaiion. 
({ifen  one  evening  during  «ne  of  her  periodical  niontlUy  paiuayicnt,  w  Tclicrvd  the 
diatren  that  a  riuiel  night  was  the  teiiilt.  It  may  be  here  »taiod  that  it  wai  tmpoM* 
bl*  for  the  patient  to  take  opium  in  any  form  with  Lencltt.  Ficeedoigfy  tnial  dntc* 
caiued  deeple»ue>*  and  the  munt  bt«n»e<xci|ein<iil.  In variaMy  after  llu*  we  b«»d 
thai  a  nmilai  application  would  ^really  ■lleviaie  the  pain.  Tbc  main  idea,  bowem^ 
was  to  itteusilien  the  general  Eyttcm,  and  soprerRit  ttieiaattack^  For  t  hit  purpose, 
on  every  otlio  day  ahe  ma  treated  thoroughly  by  general  faradifation,  and  it  waa  nvt 
long  befora  itt  good  elTect*  were  nianifcM.  In  thecourte  of  1  lew  weei:t  her  povm 
of  endimace  had  hcrenied  coniiilerably ;  and  when  the  meniefi  appeared  they  were 
of  ihocicr  duration,  and  attended  with  a  much  leia  lots  oC  blood  (hao  before.  Tbc 
neuralgic  paita  were  incumiiaiably  leu  tevcre,  aitd  *he  tallied  to  her  u»al  conditimi 
Ifflmedialcly.  After  remaining  under  trealmeai  aeveral  nonihi  ahe  wat  diictiarged  ai 
cured.  Five  yean  hare  clap»cd  wkce  tccatmcnt  was  diacoottDued,  bat  the  haa  ocnr 
Miflered  lince  fmm  ihoie  occasional  attacki  of  which  menilan  was  made.  Her  men* 
M*  c«niiaaa  rtgular  and  normal ;  and  it  it  oa^  after  ^ftaX.  provocation  that  cbe  eva 
eiperienca  paioxyima  like  tliose  of  former  day*. 

ImlirrmUl  nturtlgUt  tfa  malarial  ertgin — Retwtry  mndtr  gtttral  faradaatifn 

and  ftiiitint. 
Case  X.WI.^A  young  man,  whohadliecnexpoied  tothehardiUpaanddangertoF 
a  frontier  life,  »at  iiifflenik|;  from  diiliesting  paint  that  were  eonfio&l  mainly  to  the 
thoracic  region  on  cither  side     Sever.-il  munlhs  bcfivcwctawbim,  lie  wai  prounucd 
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'  «ai<tiffc  of  bMnaktent  revet  thit  weBired  Kreral  Uma  »&a  being  ajiiMtniitlf 


■  lam  not  uirantiltar  tosic  yean  ago  to  the  roklcnis  of  niAUniil  di»trict& 

It  was  cbaraterittd  by  iharp  ihootkig  painc  tU  onr  ibc  knd  awl  Uat,  ■fl'cctiiic; 
hovrcTCf,  ««|)eciaU]r  the  forehead  and  cyts.  Th«  iwiifalgic  VfinplctiH  »<ux  abandoned 
tlioc  part^  but  ta  a  fcw  dajs  nuntfnted  ihcKntvIva  bj  nn  unoMiBlI;  Kvcre  (mroxrnn 
In  the  dMst  and  Me.  For  a  numbei  of  muoihi  befoie  he  lell  uhJct  uut  nolice,  at- 
tacJcs  of  iiitcrco«tal  netvalgia  accufred  at  intcnab  ef  two  of  three  dtj*. 

The  patient  ciperitaced  bo  dlMliKl  chills  or  muLol  TclirQe  excitctnent,  but  tlis 
nenral^  ni  alinott  iBniiaMj  mJiered  in  by  a  creeping  lenuEion  of  mid  down  (he 
bade  and  Ijmlif,  Tbc  exciting  ciuic  wu  tinduutitMHy  a  cnalxriii  |>oiMii.  Tie  diag- 
no«ia  t>f  oeuralcia  n*  unmislakiihlf  confirmeil  by  the  presence  of  th*t  abnoR  patbog> 
Bami>nKqmiplotn,nBinet]r>  pain  on  jncunire  over  the  tpinom  proceatof  oneof  the  tost 
donal  vcrletne,  A  gradoal  improrement  took  place  under  frequent  general  appUca- 
•Ions or  the  bradic cnrrcni.  Quinine  wm  adiDlnlstcred  at  the  Mine  iLmc,  10  that  in 
caoDOt  ttate  In  potitlw  lerm*  the  ein<t  tmount  of  credit  due  electriintlon.  It  must 
be  tmkenibered,  howercr,  lh*t  quinine  Imh)  been  loken  fur  tome  time  picviouily,  awl 
was  followed  bf  no  vet;  mukcd  revilti.  The  Tint  application,  adgninblered  during  a 
parosjrsn  of  ordinary  tttttitf,  wit  followed  hj-  a  T«y  gratdvl  smelioraiien  of  tho 
pain,  and  In  all  nbseqiMal  attacks  the  utnc  (gkiU  fcUowod. 

Ten  appiiraitont  lerved  to  hmlc  the  periodicity  of  the  attack*,  and  lo  plac*  hhn  <n 
a  plane  to  liKle  below  (h«  nonnal,  that  It  could  be  fairly  said  of  him  lliat  he  was 
approKinuiely  cmed. 


inttrttHat  nmraigia.  rttmlling  from  rxp^uire  lo  eamfi  li/t-~Spiiial  Irritatiom^ 
^H  DtMitjf — Kafid  imfravemmt  and  reetvtfy  tmdir  gtntral  /ar/tJiiati«H. 

CukXXVII. — L  C.agedaS,  (crtcd  in  a  Ncv.-ida regiment  for  tliTeeyean  during 
the  fivt.  After  hit  djvharge.  In  the  fall  of  1865,  he  wu  taken  with  acute  articular 
rbenmatiain,  wliich  conftned  htm  to  a  hoipilal  during  the  whole  winter.  Tfic  spilaz 
Cnuidliiin  mach  betler.Knd  in  kfcwmonthR  ihercMrmed  to  beno  testigeof  die  rlieu- 
maliim  remaining.  HU  health  remained  delicate.  In  Jnly,  1S66,  he  waslalccn  wtlli 
antre  pains  in  the  bacit  and  tide.  lie  wu  treated  by  locallced  farodUation  a  few 
timet,  but  with  do  appTHbble  benefit  The  neutalf^ia  iiicreaied  in  teverity,  lacaiiaf 
^_  ittelf  between  the  ribs.  In  Jaonarj,  1867,  he  applied  to  ui  for  treatment.  He  was 
^Kllien  dtfttncly  weak,  and  pictenicd  a  remarkably  anemic  appearance.  Tliere  waa 
^^  very  great  bjpeneilheHa  over  the  peripheral  etpanrion  of  the  aflected  norret.  Slight 
brilalion  by  the  finger-nail,  «r  moilerate  {ireanure  by  the  hand,  was  luflicient  to  caun 
cottdderable  pain.  On  account  of  bis  extreme  aenability  he  was  obliged  to  EUbstitula 
tat  the  eoArsc  red  flannel  which  he  had  been  accatlomed  to  wear,  an  undeesblrt  of 
Saer  texinre.  Prewure  made  opon  the  fi«i  i^inout  procewe^  o(  the  dorsal  vertebrgg 
canscd  no  nnea^ineH^  hut  when  ibc  ciith  and  tevcnih  prace\<c<  wcie  firmly  preaaed, 
the  peitent  loudly  complained.  We  gave  hirn  n  j^eutril  ap|jlien(ion,  at  Is  our  nutom 
ia  (Dcb  caies.  Tli«  whole  Iy>tem  wai  brought  powerfuitr  under  the  inHuence  of  the 
bradlc  cnrnnl.  The  application  at  once  relieved  him,  and  in  three  dayt  he  wai 
direeted  to  coiae  again.  During  thai  Lime  he  tnfferel  much  lea  than  uual ;  his  >{>■ 
pclilc  bad  iw|<roTcd,  and  for  the  firM  tbirly-aia  bourt  he  wi«  much  btvigoraled,       Ht 
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vbiicri  nt  fot  one  month,  dariae which  thne  hcnceivcdteni;tii«nt  appUatioak 
imprvvenwnl  w*sunint«iTU]i(o{l  ^m  Ihe  h^ginnlnc. 

Atlet  ibe  fourib  applicUion  he  nffered  mo  man  from  Ihe  iieiifat|[i&    Tlte 
rctnnicil  to  hi«  cheek  ;  hb  appetite  becwne  more  vigoroui  from  wedc  to  wod, 
when  he  disconlinu«d  imimenl,  we  reganjed  hbn  as  oimpar&tively  well 

Thtf  ciue  called  for  a  poverful  confiticiitionzl  tonic.     Ilard^ips 
the  armjr  and  pretnous  disease  had  reduced  his  stock  of  vitality  fy  su* 
a  degree  tliat  our  onlinary  tiiterDnl  tonics  lailcd  to  produce  their  acoi 
tomcd  results.     His  nervous  s)^tcni  had  been  so  shaken,  and  all 
functions  to  di«Uirbed,  that  he  cotild  not  assimilate  the  iron  and  bittc 
that  were  so  much  needed     It  is  in  such  cases  thai  geocral  faraJiii  W  ** 
tion  achici'Ci  most  satufaclory  rcstiUs. 

Centrai  A'eurai^ta. — Under  this  bead  we  include  Uumc  usci 
aeuralgic  pain  that  certainly  depend  on  patholqgical  lesions  of  th-^ 
central  ner^'ous  sy&tem. 

The   ncur:d|pc    |>ains   of   locomotor   ataxia   belong    to    this   clas»  - 
Those  who  with  Dr.  AnsiJc  ccganl  neuralgia  as  a  distinct  dbease,  dc  — ] 
pendent  on  atrophy  of  Ihc  roots  of  the  nerves,  do  not  regard  tbcM  pM)^ 
u  really  nennLlgic.     Under  this  class  also  conie  certain  varietiec  of* 
headache  and  cervical  neuralgia. 

CrfhalaigU  {HeattMht). — Headache  should  be  treated  by  general  or 
localijKd  electnMtion,  according  to  the  indications  of  each  case.  Dry 
fiuodiiation  with  the  hand  is  used  successfully.  Stable  galvanizatian 
or  faradir^tion.  uniform  or  increasing,  may  be  emptoyeO.  Labile  ap* 
plications  with  the  moistened  band  arc  somctinies  of  service.  General 
faradisation  i«  more  effective  than  localised,  for  the  reason  that  in  w 
large  »  proportion  of  cases  the  pab  in  tlie  head  is  so  very  (requeni];' 
■ymptontatic  of  di«ca.-ic  of  other  parts  of  ihe  body,  the  precise  nature 
■l>d  locality  of  which  we  cannot  possibly  detect  Central  galvanixatiOD 
ts  sometimes  more  efficacious  than  any  other  method.  Relief  itot  an 
frequently  follows  galvanization  or  faradization  of  the  stomach,  or 
bowels,  or  spine,  or  galvanitation  of  Ibe  sympathetic,  even  when  the 
head  is  noi  touched.  Afplicaticm  to  lh<  barJt  oftht  tieck  are  jemetimts 
mere  efifarieui  than  dtreet  apptUati»ms  to  The  head. 

ProgmeiU. — Although  headache  in  this  country  is  even  a  more 
frequent  symptom  th.in  dyspepsia,  yet  palients  do  not  usually  apply  for] 
treatment  for  this  symptom  alone,  but  only  when  it  is  associated  wil 
more  special  and  distinct  affeciiona.  The  immediate  effects  of  electruaJ 
tipn  in  headache  arc  as  variable  as  the  pathology  of  the  «ymploni«.  ij 
sometimes  relieves,  sometimes  aggravates,  and  sometimes  gives  anij 
negative  results.     Sometimes  the  pain  is   relieved  to  tbe  ItttdlC  of 
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litliog ;  more  ficqucntly  the  rctier  does  not  appear  for  several  hmirs. 
Thcic  is  no  reason  to  be  discoun^eO  because  imnicdtaic  relief  is  not 
obtiintMl.  Inrery  rasnyof  oorcKmofdj'spepsULfOf  vuemta,  chlorovis, 
iWTvoQS  exhaustion,  parzlyss,  headache  is  a  more  or  less  constant 
ejinptoin,  from  which  doting  ihc  treattnent  they  usually  obiatit  either 
relief  or  cure.     In  rare  ca^cs  aU  other  symt^tonis  yield  but  this. 

In  maaf  oC  the  cas^s  of  dyspcp^  neurasthenia,  anxmio,  and  h; 
teria,  lieadache  was  a  proniiiwnt  syraptom,  which  was  not  only  teta^ 
ptM^rily  but  pcnnancntljr  rclicred  by  the  trcaTmcnt     If  we  were  to  jndge 
from  our  own  obMrvatioos,  electrical  treatment  is  even  more  eflKacioua 
to  pmtni  attacks  of  headache,  by  improving  the  lone  of  the  system,  J 
than  to  dissipate  the  pain  after  it  has  once  set  in.  ^ 

7!*<  ifafrjirt. — The  ilicrapcutical  results  that  have  been  obtained  by 
the  magDCt  in  the  treatment  of  headache  are  not  sufficiently  encourag- 
ing to  entitle  it  to  special  notice.  Something  has  been  claimed  for  it, 
but,  as  a  rule,  it  has  been  found  that  it  is  i>ecessary  that  the  patient 
should  be  of  a  pecultaily  iuipreaaiblc  orgaoixaiion,  \a  order  to  be  in  the 
test  degree  affected  by  iL* 
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•tfmttit  anJ  tfvtr*  kfodathfi  im  a  gtrl  of /iflfrm  rimre  tit  mpr  of /tMf — Jffr»xi 
mail  retattry  unjer  a  m«HtS  tf  (ftlral gait^mtalirn — Sufjrfittiit  rtJapit, 

CAtS  XXVIIt  — MiwC.,»s«<l  r;,  COBUiltcil  utu  the  ngsntion  of  hei  phyuciaB,  | 
Jk,  Eirsm  Henkk.  Tbe  paiieni  was  lonll  of  bet  af^c  ami  oioisiniatoil  firu  at  ibe 
■ge  of  eteven.  In  regard  !□  hooiiiiiTy  influcDca  it  xaxj  lie  m»J  ibu  ber  fnlhrr  had 
Vk  mtaij  yean  ««lcr«d  (moi  p«rin(]ical  atlulct  of  bradwhc,  mJ  thai  her  attat*, 
atttrt  «r  her  blhc,  had  a\»o  DKiuinnlcd  at  nbool  the  budc  earlj  o^  u  the  p«iicnt 
Icrwlt  The  fbllowlnc  were  i)w  fymptodn  for  wbkb  relief  vrn«  wuglil :  Sintx  il>e 
■£«  of  four  ihe  hwl  nilCcred  iBtetuel;  from  beadacbcs  iMoaUied  wlili  vomliing,  which 
kltetly  had  inoeued  in  fKqueiKr  ■ntU  font  ovt  of  the  icveo  d^fi  of  the  vrcck  wm 
theordlrarryraiioof  ihedck(lar»totbcwdld:ayi.  tt  may  be  remarked,  faowertr.ihit 
ai  no  time  ww  ibe  entirely  free  from  pain.  The  gentrat  heallh  and  itrcngth  of  the 
patient  wu  Uit  -,  \m\  the  clrculxlEoa  wu  fcclilc  and  llic  appttiK:  iioi  iziy  £yni.  Cen- 
tnd  trcatinml  being  indicatad,  we  bcfran  Cbenae  of  tbU  melbod  byitie  application  of 
thi  phmie  canrntt  from  four  ordinary  riac-cvl»n  cells,  >nrl  during  (he  tr«aimcnt, 
CDnAittiigaf  xreniecns^aacci,  and  exiendinc  from  May  lotli  to  June  i&lh,  we  grail* 
ullir  incrcMcd  ihc  numlier  of  ccUf  tonglil.  Ii  wafob^^rral  that  llic  ntCKt«  grniilj 
decToiMd  in  frequency  and  KVcTlty,  and  when  ilie  left  the  cilj  for  iKc  annual  lummci 
notlion  the  wis  bnb  tittle  axinoycd  by  licr  old  enemy.  Wc  leaiacd  inciilcnially  thai 
nt  leqnently  the  patient  idapiiMl. 

'Tripler  (Annale*  de  [' Elect  rolh^rapie,   1S63)  pmentt  a  rfnmj  of  wme  not 
'  codTincins  expe/imenii  <rf  I'AhM  Lc  Noble  in  the  ircatrnent  by  (Lo  maf^ct  vf 
chc  and  other  ncrvoua  aflcctioiii.     Tlic  experiment*  were  recorded  by  Atulrj 
1  ThonTCl,  in  ■*  Mcmoire  mr  le  Hogn^iime  MMtclnaL"     Parn,  1781. 
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tha. 

CASt  X.XIX A  patient  (torn  whom  a  luge  fibratu  tumor  of  the  Mem*  had  beoi 

ieino««<)  Mveittl  monlbs  hefore  die  fell  urnltr  our  obdeirjitioB,  eompJained  «f  %»A 
C«titt»nt  AiiJ  ^ceic  ncunlgic  [uint,  which  seemed  icated  in  ihe  MDlre  «f  the  brain, 
Uitc  a[  timet  the  ilmosc  Imi  cuotrul  of  hertdf  both  pbjraically  and  mentnlly.  Neunigta 
liad  \xca  •  nymptgm  ftoin  which  (he  had  nilfereil  more  or  leaa  for  fear*,  but  Tar  leu 
•cute  in  decree  than  after  the  opcrallcfo  mcnllgnnl.  Frum  Marcit  itthto^^ 
1S73.  eenlral  jalvaiiiMUion  wai  applied  un  five  ucauiuni  ami  oilh  esoeUeni  rcwll&. 
The  paiftt,  although  not  cniir«ly  dluijutevH,  bccante  Tar  lew  dictremng  i*  ehan^ur, 
and  Goaaed  altofetW  to  exert  anj  [ucacal  iuilacnce. 


Throat  ^saithttia,  auerittteJ  with  itvtre  tefkatal^  tf  twnHJfjtaw^  jtanSng-^ 
HeriStd  rttitf  tm4fr  ttmtral  gafpumtwation. 

Casi  XXX.— Mri.  T..  ntho  n-aa  dtrccteil  to  ui  by  Dr.  C  R.  Ajcnew.  liad  for  i» 
yeari  aaHei-ed  from  an  almai,t  ciftttant  and  painful  heavintiM  ahont  the  head  and  ryelidv 
Anociatpi  nitli  (liii  ajrniptom  were  ftojocnt  periodical  aitneki  of  the  Riost  intoue 
cepbilaleia.  For  the  lait  few  yean  the  patkni  hadcomplainedof  alttcalnevni^oC 
tomewhat  rart  <wcutr«'nce,  noticed  k/  Hanficid  JonM  «a  "ihroal  djMvthada,** 
Oyiphaf^  vaa  prcaenl,  iriih  a  seme  of  impctidLngiufliKaitoni  witb  beai  and  diTncak 
Initpection  revealed  no  inilunmaiion  Eiifliclml  to  account  for  tht  diatraiL 

The  trf4tTnent  consisted  of  »Mne  tj  applicatlatu,  alro«l  wholly  by  t^  aielbod  of 
ccntial  EnlraniEaiion,  and  iriih  most  decidedly  benefieul  rcMit*.  The  beanDOi  oC 
the  head  and  eyei  was  much  relieved,  and  the  cephalalgia  occurred  «i  br  peaMr  in* 
(errab  aad  with  len  severity. 

Tbe  throat  dil^ulty  yielded  more  readily  and  completely  than  tbc  other  vympionu. 

It  iriLS  a  noticca.bIc  fact  in  the  history  vi  the  treatment  of  the  abore 
case  that  at  the  outset  a  mild  current  of  say  from  five  cells,  when 
applied  to  Uie  eyes  i^hile  it  was  not  unpleasant  atwl  produced  no  aggn- 
vacion  of  pain,  signally  failed  to  relieve. 

A  current  from  three  cells  was  invariably  fotloired  bf  iinmc 
atlevLation  of  pain. 

FtnUUmI   and  muOuH  ttfkatalgia  c/  l»ng  Haiidimg—'Anxaktsia  »f  An/— A!* 

rtHef. 

Cmi  XXXL — Mr.  R.,  a  derk  aijed  S3,  waa  nr«rred  to  ll^  April  11,  iSfif)  bf 

Dr.  Hallct,  of  Brooklyn.  The  yooni;  man  had  tiectt  many  isonlhi  a  lalTerar  firoin  p«r> 
■iatcRl  pain  ihroui^  the  head,  in  all  parti  of  ii,  exen  to  the  hack  of  the  neck.  Tml* 
meni  had  been  of  no  avail.  Hi«  coii<lituti'>n  was  of  the  ii«mMt  variety,  and  hia 
aymptom  w«a  ajxravnted  by  hu  vedentaiy  mode  of  life,  aad  by  any  suttaiood  mental 
eflnrt. 

Eitftrif  txaatimaiioit  with  both  ^vanie  and  Caradic  currcnti  denontttaled  a  very 
Bniuual  AkA  rf  it'*:itiventii  t»  tht  eamnt  on  alt farti  of  iAe  AraJ,  w^udt  im  hei3xh 
can  heir  only  vcrjr  j^tlc  current*.     All  the  modifications  of  ciccuiialloa  ivvc  aa> 
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jiajvi  for  (our  weeks,  without  miUBg  Ihc  Tediicft  impresgim  on  the  tympionu.  Nc 
t«mpo«wf  fciicf  eoald  be  obttinerl  either  ilurin;  or  after  ibe  ttuee.  Th*  mMt  on- 
auml  fact  of  «II  wu,  th»l  the  pain  could  not  be  I«mp4tarU]r  tfgnnttd  m  chui]^ 
In  bicteracier,  crcn  h]r  powetfut  uJ  toinewfafti  imloiq^  KalvsoiiUioa.  Tbe  bll- 
Mte  w»»  co«npI«t«;  arter  faar  weeliV  tmtmcnt  Ihe  {wticBt  wu  diaaitMd,  no  belief 
•ml  no  worw  tlua  at  ibe  untaet  of  tbe  trcatinoiit. 

The  palicnt  a  few  yeart  subs^nieiilly  eoinmitted  suicide,  being  driven 
to  the  desperate  3ct  li}'  consta.nl  and  iinrplicved  )>ain. 

A  cirefii!  post-mortem  esamtnition  made  by  Dr.  A.  B.  Crotby,  in  the 
prescticc  of  Drs.  E.  S.  BuDker,  S.  G.  Amxir  and  ourselves,  revealed  no 
pathological  lesion  that  would  sati$raclonly  accoant  for  the  syniptoina 
during  Itfc. 

Stek-/iea,iJi-Ae  (Aff/ram/),— The  ieml[»  of  our  troitnient  of  sick. 
Ticadache  by  electricity  have  not  been  quite  conastent.  In  some  cases 
the  relief  has  immediately  followed  treatment ;  in  other  cases  Eome 
time  after  ircalmenl ;  in  still  other  cases  there  has  b»con  no  relief,  tern- 
puraiy  or  (lerinanent. 

Sif.t^eaJaeAe — V»miling — K»  riUef  fr»m /araJUation, 

Cmk  X.VXU,— In  itte  »*e  of  »  jouoj  Wy,  the  otwet  of  the  pain  i»  very  pecBUar, 
WUhoDi  l^le  (liehie^  vrarnini!,  when  w  chnnrh  or  wnllcing,  st  the  pinno  or  cnpq^ 
In  hovtelwld  dulet,  her  vImhi  wii  benwiv  blarrvd.  ObjeeU  before  her  leem  la 
dteee  abovt  in  emT  duccIiol^  aad  ilw  is  muUe  to  lecognbe  fMnillar  fAL-ct.  No 
M^Bncntter  U  lo  aocuialc  in  indicating  tlomu  %\  are  (hne  netrouf  tjtnpiciint  in  Tore- 
^^^phg  ihe  cornnotioo  abont  to  Eak«  place  in  her  tptem.  Soon  (he  bUtr  l>c^>rc  tha 
'  c^  poTttidf  dtia|ij)cgm,  and  a  mofA  ngiag  beadacbe  Kti  \a.  The  nflttic^  id  tha 
lernpln  twdl.  uid  pululc  viih  great  rapidity  anil  force.  S!uirpUi)Giniliri2  pain* 
dut  all  aver  the  head  and  x^aan^  tlie  eyea  A*  a  nde,  vnmiiing  of  •  gramniKulonk- 
1^;  llqurJ.  mifted  with  bile,  accompanies  tbe  otbct  lyiiiplonui.  After  laaiins  from  ii 
to  34  boon,  ibc  ^tnm\\•f  of  the  attuk  abaica,  leavinx  her  in  a  tomewhat  dcbiliiated 
tllte,  frnm  wbich  tbe  uvm  rtctntr^,  EteclrieUian  fniled  lo  give  any  relief.  Uroniidr 
of  pala»iuin  b  (beoaljr  lonieily  thit  has  any  effect  wlialercr.  Given  in  dowi  nf  so 
en.  u  KKin  a«  tbe  eyes  beeoine  Marred,  it  will  Irecguentty  lettun  the  Mfniiy  of  the 
^in  fat  tha  iMod. 

In  the  ea.'«e  «rf  a  dsler  of  iha  above  tbe  beailacbe  i*  precedeil  by  no  blurring  of  the 
eyet,  bat  k  accompanied  by  an  excr<(ti-e  and  (tlumuiii;  Knte  or  mtrvfHtneii,  ciuiing 
the  patleiil  to  throw  brr  Itmbt  and  body  about,  and  tu  '*  fe«l,"  lo  ute  her  own  eipro- 
MOn,  "aitf  «he  nouU  fly."  A  number  o{  appli<:ilittn*  of  tbe  faiadi:  ciirrcnl  enabled 
her  to  ovfrC'jmc  ihii  feeling  wf  nervoiuRffs  und  'bn*  reHcwed  ber  of  oiw  »ery  iuin»v- 
Inf  i^rmptom  of  her  diiorder.  Generally,  thon^  not  alwayi,  fn  the  cnnet  jai4  related, 
chew  altaclis  of  ack-beadacbe  occur  jast  before  or  durini;  the  menstrual  |>criod.  and 
to  would  Men  to  be  Inlliicnccd  In  tome  measure  by  ibl»  function. 

Tlic  true  principle  of  treatment  is  to  tone  up  the  system  by  a  perse- 
vering use  of  genera)  fflradization  and  central  galvanii&tion,  with  other 
>8 
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tonics,  »o  that  the  piroxyuns  may  be  l«ss  frequent  and  less  severe ;  ia 
other  vords,  to  combat  the  nervous  diathtiis  at  which  the  sick-headiche 
is  but  a  symptom. 

The  following  case  illustrates  the  advantage  of  Cttrryiiig  out  this  pna- 
ciplcof  trcalinent. 

Migraine  af  tnttai  ytart''  Hanjimg  im  a  lady  of  a  ft^yntrv^ui  temptramft^^Vtrj 
grtat  and  ptrmantnt  imfrctrtmtitt  under  ttntral  [ah-anitaiwn. 

Cask  XXXIIL— Mrs.  K.,  ■  yovnfc marriedlidy,  dimglita- ofa  phjnicuM,  was«fi 
(fMciaily  ntfvoui  or]eMiIiaiitin  \rf  InbciiUiKc,  uid  liod  aiifleKd  from  ttetmalied^ 
(]>iiMl  iniiBiiun,  aBtt  eipecixll)'  fium  (leqtieftc  aitocktof  mignliir.  We  treued  ba 
iluring  (h«  inteivftU  of  her  atla'ks  (i^r  twelve  (im«<  hycentntlgalviuicuion.  Tberc 
n-iu  tinmciliulc  linprartmcDl ;  the  mttirka  liocftiiKi  lot  frequent  tuad  kn  MMTk  TUe 
iinproveinciit  iilvanceil  after  trealmcfU  «udtKonIinue(l,  until  ilie  wu  xlinost  CBtird; 
fiM  frtHD  miijiiioe. 

FACIAL     NEURALGIA — (r.PtLEmroRU     NEURALOIA — rOTHBROlLL's    DIS- 
SASB— TIC  I>0ULOUREi;X>. 

Facial  neuralgia  appears  under  two  forms.  The  tnild  fonn  is  osually 
of  a  peripheral  chancter,  being  ciused  by  ncuriti*,  |>re&ftire  from  eflii- 
sion,  or  decayed  teeth.  This  fono  usually  yields  readily  and  Sdrelyio 
clcctrizaiion.  The  severe  form,  lo  which  Trousseau  has  given  thensmc 
epilcptifomi  neuralgia,  is  probablyofaccniral  character,  being  caused 
by  a  variety  of  pathological  conditions  of  the  brain. 

The  syniplonis  of  tlii«  form  of  facial  netiralgia  are  the  s|>astnodical  and 
very  intense  character  of  die  pain  in  the  course  of  some  of  the  branchn 
of  the  fifth  pair.  The  ipasms  are  of  very  short  duration — ten  to  itfiy  or 
sixty  seconds— and  may  be  accotnpanicd  by  convulsive  action  of  the 
muscles.  The  attack  may  be  brought  on  by  any  exercise  of  the  jaw«, 
as  chewing,  reading,  eating,  or  talking.  The  pain  is  so  great  as  to  cause 
the  patient  to  slap  his  face,  or  frantically  rub  the  spot  over  the  scat  of 
the  pain.  Sometimes  patients  who  have  great  self-control  stamp  violently 
on  tne  Hoor.  jump  up  if  they  chance  to  be  sitting,  [lace  the  room,  and 
utter  piercing  cries. 

This  terrible  disease  has  usually  been  regarded  as  almost  incurable, 
and  is  so  pronounced  by  Trousseau,  who  has  graphic.-illy  described  its 
symptoms.*  SccitOQ  of  the  nerve,  of  which  so  much  was  once  ei> 
pcctcd,  is  now  but  seldom  used,  and  pcrnuncnily  succeeds  only  in  ex- 
ceptional cases. 

by  a  judicious  and  varied  use  of  peripheral  faradiit)  tion  or  galVBaixft 

"  Sm  his  Lecture^  Buirc'i  Traa^tiea,  put  i,  p.  10$. 
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or  by  the  dectric  moia,  or  by  gilvanuation  of  the  braia  or  ceni 
c»I  sytnpathtftic,  a  ccrtaio  portion  of  these  terrible  caies  can  be  relieved 
or  cured.  Otir  expeiience  docs  not  yet  enable  us  to  say  wliat  piopor- 
[tion  the  failures  will  bear  to  the  successes ;  but  if  one  case  out  of  ten  am 
be  relieved  or  cured,  it  is  justifiable  to  try  electricity  in  all,  since  most 
other  modes  of  treatment  offer  no  hope. 

We  present  typical  examples  of  both  failure  and  success  in  the  elec- 
.licat  treatment  of  this  disease. 


I 


«B/  bm*fil  ty  vof^MtM  mftAtJt  »/  tltetritalian. 

Case  XXXIV.-Mt.  P..  *K«a  — ,  wu  teai  ig  lu,  Noveoihtr,  i86g,  by  Uc.  WUluJ 
FarkcT,  Willi  tT|iiulKyntptoinkuf«|iUeptlfDriBtieur«leuL  Thcpailcot,  thaughamaa 
orniitd  lemfcnunent,  il«np«d  Cufoiulyan  ihe  6aor,  even  while  telling  lu  hiitostory. 
The  tfMnm  of  pam  appeared  ki  ooc  tpol,  in  Ihc  connc  of  the  loam  tirsnch  o(  Um 
UifamL  Tbe  ([aicral  betlth  of  the  pttlnii  «m  not  i^Tcaily  impaired,  althaufh  he 
h«d  laRcnd  for  two  yttn. 

Wff  iriffi.  in  tuocROon,  ill  m«u)i  oreJecirtcal  ireUmeai,  with  botli  currents.  At 
«ne  lime  tome  tempurwy  bcncfil  *{)pcftrcil  to  hare  bcMi  dcfived ;  tl  wu,  bow«var,  «f 
■horl  dnraiion,  uid  the  paioiyiau  rctnrMil  In  fiill  foPGC. 

After  tes  apptlMiiont  tbe  pationi  atxuvloaeil  trcntnienl,  ntlerly  dbbcvlancd. 

In  the  al>ovc  cbhc  wc  tnadc  the  applications  twice  a  day,  as  the 
|)atient  could  stay  but  a  short  time  in  town.  It  is  possible  that  better 
results  would  have  folloired  tfa  longer  interval  had  been  allowed. 

We  now  turn  lo  the  pleasantcr  side  of  the  picture. 

£fUffttf>rm   nturnlgia  »/  tvo  ytarf  ttaniiiitg—Imprxtmiiit  mndtr  IttsUui 

Casi  XXXV.— Ml.  .M.,  B^  65,  tti  eamotdmuj  sigat  of  coattitaiioii  uid  pef- 
fcttlf  lemimaieiiicvciyttjliii.  iiMoltliattometwoywiiincSfiu  ibc  ytv  iS6j,  be 
fint  noticed  a  (lij^hi  pridctng  Mtitalioo  uaitt  the  lobe  of  the  bfi  ear. 

For  one  year  thi*  (nling  iKCtirteii  only  occa'-iQnally,  and  sfmoyod  klm  but  Ultlft 
Ai  il>c  Gxpiralion  of  this  Itme  tbe  nilacks  liccaine  morv  fTe<]iiait,  vac  coaiidcnbly 
prolongnl,  and  i]roda«(d  acliial  pain. 

Jl  wai  a  tiagalar  hatiiie  uoocialed  «Uh  hit  condition,  that  c«|MH>e  lo  the  mii'i 
txfi  Cx  a  few  momoita  w««iM  itiTariably  occasiun  an  attack  o(  pain.  About  iliia 
lime  the  )o«  of  a  laxse  amount  o(  money  wai  a  eauae  10  htm  of  pea  anxiety  of 
miad,  and  endciUly  aid«d  in  agf^aratlnjj  lii*  diwrder.  The  psroxysoit  of  pain  ip> 
ocaaed  bi  freqaeacy  ami  severity,  nnlD  It  «as  hiaaorrow  to  mffer  (he greater  part  of 
every  day  from  the  exeraeiatin];  lorluie  of  ibe  word  form  of  bcial  neuralgia.  At 
nij;tit  he  *ull«r«d  but  tittle,  but  wilb  ihe  rUini;  of  Ihe  lun  hit  di*ues  b^an.  TIm 
inttant  be  opened  bli  motith  to  speak,  daitici;  paim  woDld  thoot  over  every  pottion 
«f  bit  faca,  followed  by  a  proTutie  Qaw  of  tallva. 

The  act  of  aatiag  wat  altmded  with  even  gteatcr  HiScring,  aial  f[c(]ueBiJy  Iv 
wonU  coatipwt  hui^  br  hours  ratha  thu  raakc  the  alicmpt. 
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Tot  iwo  yean  he  ralFcml  in  thi*  niuiner,  witlKiut  IxtaK  *^b  to  obtain  mare 
•light  remptttary  mlief.  Upon  a)Vlyir<B  lo  *»  \r«  imtnodMteljr  loealind  an 
ingl7  ntlit  ond  fine  ramiic  current  ibrongK  the  diffcrvnt  rwnificalHnuof  Ihe  Hth 
p«ir.  wrilh  immc^lait  Itcncficiii)  cflccl.  The  pain  from  whick  he  wmi  ihcn  wa&shg 
wu  Kubdued,  itDit  during  (lie  lu'o  SiUix«eilliii[  dayt  [Mroxy«mi  of  p«ln  vrcr«  much  loi 
ic*JiIy  cicilcd  ihAti  i)ni>L  A  tccond  ^^plicnlion  rcMilled  in  (till  riuilKr  iraproie* 
mcnl ;  bul  at  ttic  thiid  vImi,  hopnng  to  accclciate  the  nuc,  we  made  nac  of  a  niU 
galvanic  tnrrat  from  lU  oF  Bnncen'a  cells. 

I'he  cflcct  araa  most  dJMfllroua.  Tlie  ncuril^c  atladci  rcturvod  wilb  mon  Oiu 
oritinin'  veretily,  and  iravc  the  {xiticni  no  re%t  until  vre  mw  him  mpin  the  nol  day. 
An  a|>|>1bc4tjnn  of  iIm!  fuadic  current  agun  relieved  (be  |Mun  at  afbcLuAUy  at  baCara.^ 

Ktvm  this  liioc  oiiu-atJ,  umlirf  the  cxcliikivc  n^  uf  the  Uradic  CBrreat, 
|irovein«iit  vrx%  urinicrruptcd,  until,  after  reinnitiitig  umlcr  treaimeW  tit 
receiving  ei^ieen  apptkattmn^  be  vm  dlM>iarg<(l  approxtmttety  ctired.  Oeea- 
dotiany.  after  a  ]<me  caavetsation.  he  rcets  MtncthioK  like  a  txringe  oF  ite  oU  palo. 
bat  it  b  *a  illght  aa  to  gtrc  hhn  tittle  antwyancc. 

fi'mraTgii  nftkt  f^ptriar  maxitfaiy  and  o/JUAalmif  irvneAet  •/  tie  fph  fair^ftt' 

Cask  XXXVI.— In  September.  iS67,i>ic  fnllowltie  quite  nuvel  caac  fell  undet  our 
ohwn  .-iilniv  rbepntlentvaiainsrrieiilady  faged  551,  whoualed  ihatin  July,  |966, 
tJw  wak  taken  tikl.lcaly,  Aia'itif^  the  ni^t,  wilb  (cterc  nean^ic  pain  in  tlx  r^bl  lUa 
«[  tlw  faiv,  aluuE  ttto  cvurw  of  ilic  superior  nuuilhtty  diviiian  of  the  fiftii  pttir.  ?<fy> 
llui  fir»t  attack  the  [xiln  had  been  almcMt  cnn^iant,  and  fretjaeaily  ocinwrM  in  fe» 
longed  and  vnie  parAxy^mt.  Before  the  diM^tc  manifeiied  it<cir,  the  w-at  of  a  [nil 
aMil  itont  habii,  an<l  had  enjoyod  good  health.  Ilcr  BnfTetintjs  homrver,  made  atvn 
ing  liiriMilt  upon  her  general  cunsliiutbn.  When  we  lint  mw  her  the  was  markcdi] 
VniH  and  aiuNnic. 

She  ««»  able  to  take  bat  little  eiiercitt,  and  her  appetite  wai  pnor  and  capriciom 
In  Aptrll,  1868,  the  ogihllialnilc  branch  become  aHecied,  and  the  pam  chn^vl  In  aau, 
Mimitig  along  Itu*  tierve  nnd  Kcmiiii;  to  tpend  ittelf  Iwhiail  the  eychallh  Slrabi^aat 
MRicri^iit  futlcvcl  atnio4i  Immedlntcly,  and  the  cyvbalU  tipuJIjr  projected.  DotK  It 
ft«(utned  moai  iiiul(>htly  propoitionE.  She  bnd  t<«en  untiring  in  her  aeiRb  for  relU^ 
liut  Snallv  became  dcprivtd  of  hope  of  any  amdinraifou  i^f  her  tyinptoma,  whca  the 
nx  uf  cloctiiciiy  irai  »u(xe>ted.  We  maile  an  cilreincly  mild  apfilkstion  of  a  rBnutk 
cuitani,  and  mceeeded  to  a  eoiMdenble  catent  in  dinipatitig  the  paroxyan  from 
which  the  wait  then  ■niltering. 

During  the  two  days  that  inlervciKd  before  the  Kcotid  vitit,  ^e  lufFcrci^  bul  not 
so  Hverely  M  before.  When  she  presented  henelf  for  the  third  appCeatirtn,  she  liad 
an  eaMUToginj;  account  to  giK.  For  three  aighli  the  Ittd  cxpcrkni»I  abmlutcly  no 
pain,  umI  both  the  itraUmun  ntd  the  projection  of  the  eycbolU  wore  inuerlally  )tf 
Kaed.  She  continned  to  progteis  lowmrds  reeortry  dmii^  the  auMwedtoc  fea 
wvdia,  lantU  her  nevralgia  wm  cntinly  orcrtomc,  with  the  escaption  of  a  illgbt  no 
Mtnral  promincnoe  of  the  cydjalla.  The  eyes  were  restored  to  tlwir  corral 
atyseaHd  podtien. 
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tfftratgia  if  th*  MmJ,  aietmfaniri liy  imf^mmnH  *f  ti^ki  and  vfrti{9,  rim  /jiy 
^td  70. —  Trtaiment  6y  l-x^tttJ  /araJuatian. — Appreximutt  tt<fitry. 

Cask  XXXVIL— Ah  a^^lodf,  l>c(wccii  ;ouiil  Sormsuf  age,  api>ticd  lo  man 
one  OMsaoH,  b^  direclton  of  Dr.  \>.  B.  St.  John  Rouu,  fiir  IIm  reliaf  of  n  niott 
■ConittBg  ilttUcM  ia  tho  bead. 

The  F^u  were  evUenily  ncunJElc  In  character.  Tliey  dotted  over  [he  bead  In 
•11  diMdloiu,  fVam  ih*  foKhiail  la  Ibe  occiput,  but  weie  moit  dnrere  tminedialely 
behind  and  •btrvc  the  eftn.  The  e^'didt  wtic  iUlK(«d  lo  «  cvstnlrialik  extent, 
(ccmBie  conitikiod  sod  hcavj;  luid  KNDrtimcN  durine  a  pMioxjun  of  mo(c  than 
ofdJatry  Iniciuity,  the  liftit  woald  ba  maiA  trnpaired  for  honn.  Wim  the  wveriiy 
of  the  UtMk  hut  AnuA,  die  would  be  uurajed  by  a  penisleot  diuiBew>,  *o  that  ^ 
oovld  with  dUKculiy  Wand  eiect.  I'rciluut  tu  ihii  atiick  in  ibe  haul,  ibc  had 
tnfltTRl  from  tintilu  paint  ihal  eiitendcd  up  ih«  ann  to  th«  bran. 

A  penile  appIiciiMa  uf  t^  fuadui  cutrcnt  to  the  hetKl,  dunug  a  matt  iCTete 
puoxyHn,  gieuly  relieved  her. 

Not  oeJj  wM  iltc  (uin  raiirrly  diMpotal,  and  (he  eomtrictio*)  and  hea«4»e»ol 
the  qr<*  tcnwrel,  bnl  Tvr  moiir  Iwurs  after  ^o  waa  cntiicly  fm  ftota  mti(-a. 

The  applkatiodi  wcce  L-oiitintied  at  intervala  of  M«cf  al  diji,  (or  a  auuibcr  of 
thnte,  and  aeconpUfbol  ut  nppriHLimUc  cute.  Oftatinnaltj'  tJie  tufler«  Eroai  a  retntn 
o(  the  paroiyiuiu;  bat  ibcy  ate  of  a  mitch  Ua  ncvcre  cbaracin  th*n  foiniely,  and 
an  at  onoe  ditMpate<l  by  the  cttrrcKt. 

F^itU  mtural^a  n/  ttvtral  yeart'  jt*mJimg  tuertfifuliy  trtaud  ty  lataliuJ /aradi^ 

aaiitm, 

Ca«K  XXXVIII. —Hr«  S  ,  a  patiaai  of  Of  J.  O.  Parriaglon,  aged  ftj,  liad  for  * 
nunUct  ofymn  been  a  i;rcni  nffeicr  fruim  a  moit  acute  form  of  nMtal^orilicfac*, 
(rogueiitJy  aiMNiaieJ  wuh  verii,-[>  anil  uaiuea.  The  pulai  dam  wtikh  the  pohii  radi* 
ile.I  aiid  darted  lii  all  ditociioai.  lo  tlic  icuifJc,  l!ic  ear,  and  even  down  lo  the  ncdit 
wat  lit aat  nd  cIuk  up  to  ibc  i^t  ala  of  the  nox. 

The  palieni  would  occasionalty  remain  a  nianbcr  of  weck»  companiliTcly  comfort* 
able,  but  aa  a  rule  not  moic  than  a  few  day*  intcrvoKd  bclween  the  attacks. 

A  mUtl  (aradtc  nitrent  wu  qipUed  tbrtwgh  the  ftnijen  of  the  operator  dning  a 
icaaoo  of  ffW  diktrew.  That  not  only  aikvialcd  the  pain  fur  the  linte  bdag,  but 
daiinclhc  two  McucedinK  days  aCtci  which  ihc  {ucxntol  licrwiragaia  fur  Iteatinctit 
The  relief  cimlinued  curoplele. 

At  uitcTvali  the  piticnl  waa  tr«aleJ  ia  ibtt  way  for  about  two  tnoftlhs.  She  had 
b  thu  time  but  one  or  two  altock^  iliKhier  than  usual.  She  dbixatlnued  treatucnt, 
and  during  the  (bllowiag  tsmmtr  wat  entirely  free  from  then),  tn  the  Eatl  the  bcgm 
l«  nfler  ■£««,  and  ntbinUl«^  eonw  half  ado4caliinc»  to  the  old  toeiliod  of  iicat- 
menl.  and  to  the  date  of  writing  ai  nontha  iubaci|uently,  »he  baa  ranaiuol  &ec 
bout  the  atlackiL 

tt  is  worth)>  t>f  letnark  that  in  this  case  the  galvanic  cturent,  howcvci 
mildly  applied,  scvinod  onl^  lo  ^giavati:  the  paroxysms. 

Pcrtpherai  AVurd/^-Jd.— Neuritis,  nciu-oaia,  the  contioucd  action  of 
cold  or  wind,  wountU,  ur  other  injuries  of  the  nerve — all  these  tnay  give 
riw  to  the  peripheral  fomiof  netualgia.     Neuritis,  ur  rather  inllaiiiuiation 
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of  the  neurilemma,  mu6l  b«  regarded  as  one  of  the  most  frequett  ciuset 
of  peripheral  neuralgia,  and  thla  inflammator}*  coodidon  may  depeod 
apon  some  form  of  iticctiiinical  imtatioil,  as  tong-contiiiucd  [xrcssore  of 
ttie  child's  iicad  in  labor  on  the  sciatic  plexus,  or  \>y  the  coaccntrat^d  ym- 
son  of  gout,  iheumaiism,  malaria,  or  syphilis,  acting  locally.  It  may,  of 
course,  l)c  conceded  to  the  advocates  of  the  purely  central  theory  of  neu- 
ralgia tliac  there  Riay  be  a  consiitiitional  prediapostlion  to  neuralgia,  but, 
on  the  olhirr  hand,  it  inuit  also  be  conceded  that,  in  many  cases  at  Icait, 
some  exciting  cause,  acting  on  the  peripber]',  is  necessary  to  develop  IL 
Tyeatmenl. — The  Iieatnient  of  peripheral  neuralgia  should  oliviourfy 
be  of  a  pciiphcml  character;  stable  faradization  and  ga1vani/aiioit.an<I 
electric  moxa.  In  doubtful  caaes,  that  refute  to  yield  to  this  method 
of  treatment,  it  is  well  aUo  to  try  central  and  general  electritation. 

Cmvif»-iivtti^  nairafgia  9/  U/l  Hit,  of  tix  mtrnthf  tUHjfmg,  im  a  mam  tii^- 

CasbXXXIX.  — Mr.  Q.,  a  itoin.vieoTDm  gentleman,  of  faiddte life.  vuKntton 
bj  Dr.  Jared  Lmslcy,  April  t,  1S69.  The  patleoi  compliuiMtl  o(  c«i*ico-tincbUi  ncn- 
talgin  in  Ike  left  side.  The  pain  eKtrnded  Erom  the  occiput  domi  the  uru,  mad  ««( 
BUM  Kvcrc  kt  alslit :  toidcr  point  on  the  occlp«l.  Wc  iudgod  tliu  Um  Bcanlglt 
wuora  peripheral  cbaracter.  tad  o(  a  iheuinoiicorlgia. 

Three  iniiil  appltcklinnK  of  TitrAdiuilion  gave  lenublc  relief.  Tkic*  gxlvsntxiliaa 
wailriui],  tlic  iic^iitfi  pule  bein^  pUccl  uii  the  ucciput,  over  iIk  teailcr  ipot, . 
the  potilire  on  iHe  itiouldcr,  or  iin  llie  ^de  of  Ifie  tevenlh  cerrictl  vrrlelwiL 
tlie  nixth  application  tho  pitioill  uiiiuuii(ic<I  tlul  lie  wk«  cntirdir  well,  and  AU 
linueil  ireitmeni.  AlllmuBh  bath  fuailLuUian  Mid  galvaniaiiiHi  were  manlfcMly  of 
letviue  in  chit  case,  ytl  ihe  roimer  accompli&hei]  the  chief  pari  of  tbeiiuk  before  the 
laller  was  brought  into  requisition. 

<?<;j/rtf/f/«— Gastralgia  may  perhaps  be  included  under  periphetiJ 
neuralgia,  although  there  is  room  for  much  discussion  on  this  |>oint 
Our  reiu/ts  in  gastralgia  kav4  thui  far  betn  more  sath/actory  than  in 
any  ether  neuralgia. 

The  following  case  illustrates  how  utterly  futile  internal  medication 
1%  in  certain  neuralgias,  and  what  a  vast  difference  there  is  between  the 
remedial  |x>wcr  of  the  faiadic  and  galvanic  currents. 

A  vtry  itvtr*  cint  cf  *hr»mt gastralp-i  of^^ri^it  nalurt~-f9ur ytarf  rtamiimg — 
rt^evtd  fy  gaiuaiaMtion,  a/ttr  failuri  ef /ar^tatiom. 

Cask  XI Mr.  B.,  a  gentleman  from  Chorleaon,  S.  C,  coonlted  u  in  juin. 

vy,  1867,  ThchiUoiyof  lu*cA«eitnbattuiiitllrn*foI1ow>i  In  theUtto  put  af  iS6t 
be  ■tv-  Ikkcn  wilb  a  wac  attack  of  neimlgia  in  the  back  vf  the  head  and  iicd<. 
Similar  attack*  recutreil,  b  paroNyuni,  tvery  few  weeks  for  about  rwo  year«.  ta 
l>«v-ember,  iSAj,  while sulTering  from  tevsc  fMio,  calctiic«iH  «•«•  pnwcriheJj  to  bl 
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bdboi  neiy  two  bosn  Not  inkkntwidUis  the  nature  »r  ibe  draj;,  he  look  It  emj 
h*ir  hou  fin  live  boun.  'nd«  imprudeat  dcMng  wai  folltnved  by  pcouirnt  vtMiuiing 
and  retelling,  which  Iwtttl  for  clevotdajrt  uvt  nJsfal%  fvodiicing  eicentvepfoMntioii, 
and,  In  the  cnil,  total  univRKMiunctt. 

Acute  ipttlrilU  rapcrvened,  (rotn  which  he  momed  with  diflbcutty,  but  only  lo 
siffcr  beta  ficui*%lc  p«uu  in  the  itomnch,  nmitor  in  ch)u^ict»r  and  ceverity  lo  the 
diitre»  wlticb  ba  lad  pnricpiuiy  cxvcticoccd  in  the  ]i«ad.  Tlicse  {Mr»xy>nn  wuq 
floftlly Mbdued  byqniaiiie  and  oiuunt.  and  (tn  three  monlbt  lie  wai  comparslitely 
wen.  In  April,  1S64,  th«  ncunlgii  in  tho  bead  retuni«d,  for  which  h«  took  a  large 
dine  or  morphia.     Esocative  Tomitaof,'  waaafrtm  inducctl,  (iillowcd  byjiaalralj^ 

tVom  that  lime  until  we  saw  binn,  Jamtary.  tS6S,  fivry  nigU  ktd  btfa  fiatuJ  it 
imuiw*6U  ^f^fy-  for  the  hrit  lew  hourt  iifter  rtlirioji  he  wouM  ileep  with  tome 
depee  of  comfort ;  but  abovt  z  to  li,  a.m.,  the  inrariahic  luroxrvn  would  awaken 
fabDi,  and  bani«h  for  the  nijtht  all  iteep.  Ii  wat  hli  citMom  to  lake  Imnicdlalely  forty 
dropa  of  (he  tinclvre  of  opium,  wliich,  for  the  lime  bein^^  onty  e^Kravalcd  ifce  dii 
tiOL  By  Ua  inAocace,  however,  ihe  palB  abated  In  about  idx  lio«irt,  aad  la  ibc  b- 
Icrvening  ttme  be  eiperieitoedotily  a  dull  aching  la  the  epl^iailiic  legiun.  Time  and 
afuo  lie  had  eadeavoced,  by  Ihe  advioe  of  phyiiciaat,  to  gradually  dcxreaie  lh«  dofe 
of  lapdiaBBta ;  but  alt  lo  no  inrpoav. 

It  k  a fDOtt  tingular  and  unaccocnlable  &ct.  that  xaxv.  git.  of  the  narcotic  had 
noefrecl  whatever,  while  xl.  gtt.  would  act  a*  above  ttal«L  WillKHit  lb*  anodyne 
the  paid  wat  coiuiaat ;  but  be  had  on  xrcinl  dilfcrcnt  occaii>int  eniteavorcd  to  breali 
off  from  I  he  u>«  of  it  altogether. 

Utinn}<  one  trial  he  abstained  £ronn  the  opium  for  nearly  a  week ;  but  the  agonj 
bccane  m>  hueuc^  and  hii  ttrcoeih  90  nculy  exhausted,  that.  BOlwIlhstandbg  a 
n»lm«  will,  buman  oidurauce  readied  ilt  utinuit  linil,  and  be  wat  conpelled  to 
resume  iti  uae,    Coiutont  ntfiermg  IumI  Icf)  iH  imprtsi  ob  hu  jMtla  and  waated  fea- 

tVCl. 

He  had  a  wild  and  Meant  look,  and  hii  gait  wat  weak  and  tottering,  like  that  ol 
aa  old  man  on  the  \cree  of  tlie  Eiavc.  Fi^r  a  year  pail  he  had  been  lecking  relief  al 
Ihe  hand*  of  »omc  of  our  mon  difiint^ithcd  men,  and  when  uc  a<iked  him  what 
renMdieK  he  had  been  taking,  be  antweted  that  tt  would  be  (lllficu)i  lo  tay  what  be 
bod  not  taken.  While  be  woa  in  Canada ^  pJiydciaii  bad  made  wcof  general  fara- 
diniion,  but  wiih  no  appreciable  retult. 

When  he  came  imder  onr  care  we  made  um  of  general  faroditalion,  both  during  a 
paroxynn  and  whea  he  wai  free  fiom  pain;  but  the  faradlc  current  aecmed  10  be 
wholly  inopcrailvc. 

We  then  made  ate  of  a  drong  gaJvanic  euirenl,  placing  tlie  potilite  pole  on  ibe 
biclt  of  ihc  ii««k,  jufti  above  the  aoTcnth  cerrical  vertebra,  and  applying  the  ncgaiirc 
Oter  the  region  of  llie  tioraach,  in  order  lo  alfcct  the  toUr  plexv*  and  pneiunogastric: 

The  application  coemed  to  refresh  him,  .iml  relieved  in  a  marked  de(,Tee  the  va^ue, 
doll  aching  which  waa  alway*  proenl  in  the  interval  between  the  paroiysni:^  Ii  w 
kaeued  hii  appetite  that  in  a  few  hours  be  ate  a  beany  meal,  lomething  wlitcli  he 
had  not  done  before  in  two  jtuv 

At  ihc  unial  hour  on  the  following  night  the  paroxysm  rclurned,  but  was  miM 
■mgnlarly  located  iKlwecn  the  ihouMtrs  whi'e  the  ilomach  was  altnmt  entirely  free 
from  paia  After  the  tecond  application  tlie  paiii  icsuineJ  its  teat  in  the  »toiniv;fa, 
bttjraa  not  of  auch  a  KTcre  cbuacter  aa  formally,     ficltcrjag  that  tlie  Ionic  pro 
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pertks  of  llic  ctcctricUy  would  auble  him  lo  do  wiihont  the  oploni  nton  naMf  Hum 
on  preHmu  AocAMonn,  we  idrUMl  Ibfti  it  be  diicaminued.  [t  wtam  nott  dUlcvh 
mderiakiiic '>  but.  for  three  weeks,  niilil  he  wu  Uupcratircl)'  oiled  Suulli,  not  a 
particle  pancd  liU  lipv.  He  received  in  all  but  ux  appUcfttiuns  of  the  galvanie  cur- 
rent, and  nlthough  the  (tire  wu  by  no  meuu  complete,  yet  tfae  r«lkf  ha  mftiimad 
WMfepoiiiive  Hid  iddbC  i-niifyinc. 

Ilu  appetite  remuned  permAnently  betier,  and  dii^ion  wu  ptrformed  with  mon 
comfort  and  rapidiiy.      'I'ho  rcguluiiy  of  Itie  paroxycrns  wu  broken,    >ad 
KTcriiy  amcli'^ratcd. 

The  \nli1,  waTnIeiing  look  of  dittren^  whiu-h  was  «ver  -lanipeil  npdu  hik  feunreit, 
gave  pLue  lo  a  calmer  and  more  hopefol  npreuion,     I'ntoriunately,  <ireegndan««« 
tendered  it  imjiOMilile  for  liiin  to  remain  Loii)^  it  ihe  Nonli ;  but  nillwiciit  ben 
bib]  been  dcitvcd,  ilnrln^  ilie  biirr  time  that  he  vu  under  oui  cate.  to  lender  j 
ptobalilc  that  siill  fuither  anielioraiion  of  his  lerauknble  lymptomi  would  hare  been 
abiaiiicd  hj  a  peiainicni  ute  of  the  galvanic  Urtaio.     We  yrcro  the  more  hutv'vV' 
from  the  fact  that  on  a  prcvioiu  uvca^ion  we  had  treated  kncceufully,  by  gent 
oleelHuliin  with  the  faradic  current,  a  lady  ui^ring  frnm   (hii  htm  of  n« 
but  of  a  IcM  a^-ravaied  cliBricter. 

So  far  AS  regards  tKc  ticalnient  of  IhLi  cast,  the  i>oint  of  iiarticiilar 
interest  lies  in  llie  fact  thai  the  galvanic  current  was  of  value,  while  the 
Eaiadic  was  whully  inuperulivc.  By  the  use  of  tiic  galvanic  current  the 
pain  was  iiiiiiicdiaiirly  relieved,  the  digestion  wa^  aircngiltciicd.  and  the 
Bppetile  sharpened. 

AtJsminal  neuralgia  ef  ait  ageniang  charaeier,  atttcMt4  villi  mtaeular  tj^jmt 
— DetiJoi  tfinfvritiy  rtlttf  /ritm  iteai  gaivaniitUiMt — SutttipttMt  u«/ 
VDAitJk  fiusitly  Migil  in  jome  mtatwre  Aomr  hem  iui  M  IJU  setatktarji  tffxU  »J 
irealaUHt. 

Case  XLI. — Hra.  H.,  who  suffered  from  ino»t  aconuDni;  abdominal  i>eur»lt[ia,  ' 
referred  to  tu  in  April,  1S71.     The  complicntioni  in  ihit  caie  were  fccuiiar. 

The  paroKyimt  of  ^in  were aHOtdatod  with  s^M^modic  conlracliantof  the  ahdoml- 
nal  Riusdei  of  tuch  KTerity  a*  to  Dccaaitate  the  conitaat  lue  of  wibcutanoou  [i\j«c- 
ttoiu  of  morphia. 

Ten  y«ttn  ajro  the  patient  miicarried,  and  for  two  yean  thereafter  the  wai  aaso^ed 
oecasionally  by  tJighi  neuralgic  pun«.  Menorrhagia  now  supervened,  and  after  ck- 
iulng  two  years  U  wai  aiipaieiilly  cured,  and  for  eighteen  tnoniba  the  enjoyed  fair 
health.  Oiiring  the  \aa  Iwa  yam  mcnitruilicm,  had  recurreil  but  two  or  three  lisM^ 
•ad  her  tuiCuini,-!  were  lerriUc.  She  wai  uLtng,  by  sabcuuneoua  injcclioD,  ei|;ht 
pains  of  morjihine  daily,  and  m  peniitently  hod  it  been  adminiilered  that  hardly  S<j 
point  nn  her  body  or  lienlM  could  b«  fcnnd  thai  wa»  not  of  that  peculiar  hard  < 
aclcr,  the  rendt  of  the  repealed  operatbu  There  wai  uterine  ditplaccment  aasod 
atcd  with  local  compllcalinns  of  the  cliaiaclcrof  whUh  we  are  not  lDlorine>l.  Ouf 
Irealment,  b^un  Feb.  aj,  lt>7>i  wa&  eKtemal  and  local,  with  an  occwiooal  genceai 
ap|ill<Mh>ii  of  the  faradle  curicai.  Elcctrlutloii,  on  lite  whole,  did  not  acconplbfel 
dfUed^  pensMDest  £Dod,    unlera  tbe  reiultsobiBved  after  thecemtionofoui  tcwtti 
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•KM  were  ia  a  mcMuire  tecomlory  to  tbe  electric  itintuliu.  The  jiuimt  cerieinlj 
piMd  imtaautlT  dvt'm^  the  foUoniac  yen.  Tcm^xitaiily  \u\^  galvsouattoa  vru  ot 
nnch  Kfvke.  It  rrequeailr  induced  iJecp,  icduccil  tlw  Inteauty  of  tbe  parosyinul 
patM,  sad  oftra  renilcrcd  her  mon  eonforuhle  during  ibc  inteneiuti|>  pcriixU. 

Severe  giulrttlgU  ■>/  /vurtffH  jHxrf  ilAnJiHg — Prn'^iejl  lUorlf  at  night— 
RitfiiJ  ftaJ  fa-m^ium/  curt  nmJer  etntnU  gMhvuitalMm  a/Ur  /ai/tnt  e/  /arm- 
dkaliott, 

Ca!EK  XI.II. — Ur.  S.  J.  H  ,  ft  fihyaidui  Agec)  kbnot  36  yeu*,  eonaattAd  lu  in  the 
Miutna  t)(  i$7Ck  Fur  luurlceu  yxvs  Ite  bad  soflered  fiuin  attacka  of  i^iraJgla  of  a 
■loiil  violent  cturacter ;  the«  attacks  came  on  uaialty  at  ni;;hl,  while  in  bed,  aflo' 
nkbight,  baror*  ar  aboat  two  o'clocic )  the  altacka  would  la>>t  (ometime*  Mveral 
houn.  oad  the  pain  «at  of  tlw  moat  diatTcutni;  cbai actcr.  Of  ibc  varioui  methodi 
o(  relief  that  Iw  bail  used,  alcoholic  liqunn  «eineil  lo  be  the  moil  efficaciolU,  but  tha 
n({>ita  thej  niiiwd  wa«  oaly  temporary.  The  iptiearance  of  the  patient  oig^icd 
[obut  healili)  nutrkioii  was  well  inaintaiacOt  and  the  functium  ma  genanllj  wdl 
pcrformeil. 

ExuntiulMQ  KAve  little  iiirornution.  UiieaMof  ihe  )i«art  had  bMB  ntpected,  but 
the  caicjal  aud  tcpcatnl  cunniiiaiiLinior  Dt.  Thajret  ctiablbhcd  tbe  (act  thai  there 
wna  BO  di*eue  uf  thai  urgan.  Touleriim  ot  the  epl{[aittiura  in  one  ipot  lometimei, 
bol  not  alwajrt,  nvAtd.  Wc  huggctledcenKalgalruiiEalion.  The  patient  had  pr^ 
irio«tl]r  ttSci)  btadicalion  uritboul  aor  licueAl.  Wc  bail  Uttle  bi>ixi  of  liel[>inj[  the 
[atieni ;  the  pcniMenc;  and  fiailjr  of  the  &ymptann  aud  ibdr  pertodicltjr  (•ivc  an 
imfavorable  |w«£noHi,  aod  only  by  om  urijcnt  lolldtatiuM  <lid  tJie  doctor  allov  ui  t« 
experiment  on  bin. 

Tfealmeiil  bycffltral  galvanlziltan  wai  coinmeiieod  January  3,  tSyt,  and  was  kept 
wp  lor  two  raontlx,  two  o«  three  timet  w«ekly.  la  tew  ihan  two  wceki  benefit  wu 
apparent ;  the  periodicity  and  violence  of  the  altaclu  were  lomcwlial  modilied,  and 
in  a  month  U  wnaevUlent  thai  the  dbeaae  urould  yield  mure  ot  leu  permanently  tn  the 
treatment.  OocasuMiol  relaptct  occurred,  at  alway>  in nraiUt  csmi.  rcmiudenof  the 
fctOKr  nilliningk,  ttiowins  that  the  CTil  kjjiiii  wu  not  wholly  ca*t  out :  tiui  in  tbrce 
meal  ha  from  the  time  tha  treatment  wu  commencei^  the  patient  tegardeil  lum*eU  at 
mIL 


Three  years  have  elapsed,  and  the  patient  is  still  veil,  altliotigh  en* 
gaged  in  lubohoiu  <lutic&  The  fcAlurcs  or  chief  interest  in  the  case 
were  these  : 

1.  The  iuperioricy  of  central  galvaniiaiion  over  faradization. 

2.  The  permanency  of  the  cure  of  such  a  long-stAiiding  aflection. 
Sdatiea. — In  the  treattncnt  of  sciatica  by  electrisation  very  much 

dependA  upon  Oie  care  with  which  the  current  is  applied.    An  ill^di* 

reeled,  too  prolonged  applioilion,  or  the  ufte  ofn  current  the  niechani< 

cal  cflcctsur  which  aic  unduly  nurkctl,  frequently  results  in  more  harm 

I  than  good.     In  sciatica,  the  pain,  as  a  rule,  clowly  follows  the  course 

^  of  the  iwrve,  and,  thetefore,  in  the  majority  of  instances  the  disease  if 
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typical  of  tnie  neuralgii.  The  efTects  of  faradization  in  these  rwfn  4ie 
undoubted,  and  in  our  hands  have  sometimes  proved  txr  more  effi- 
cacious than  galvanisation. 

It  cannot  be  too  frequently  repeated,  that  in  sciatica  the  bradic  cur- 
icnt  is  capable  of  doing  infinite  harm  if  ignorantly  used  or  ovct-uscd, 
but  that  if  applied  with  that  catilion  and  skill  vhicfa  experience  aloee 
can  give  it  generally  relieves. 

It  is  in  jttst  Mtch  conditions  25  these  that  the  character  of  the  current 
for  fineness  and  erenDes  is  tJlimportant,  and  these  factors  are  found 
combined  in  a  higher  degree  in  Kidder's  single^eoil  machine  than  in 
any  other.  On  account  of  the  great  oiiiion  liul  must  be  exercised  in 
the  treainicnl  of  sciatica  by  faradization  it  is  probable  that  beginners  may 
here  achieve  greater  success  through  the  use  of  nidd  galvanic  currents. 
The  muscular  atrophy  that  sometimes  follows  sciatica  may  be  treated 
bj'  localized  faiadizalion.  Wliichcver  current  is  used  the  application 
should  be  made  botli  over  tlie  lower  part  of  the  spine,  to  act  upon  the 
rootfi  of  the  nerves,  as  well  as  over  the  course  of  the  nerve  in  the  leg. 

Caivan^- Puncture, — We  have  recently  attempted  the  treatment  of 
sciatica  by  electro-puncture. 

The  needle  may  be  insulated  or  not ;  should  be  bayonct-shajicd,  so 
as  to  go  in  easily,  and  may  be  inserted  far  enough  to  touch  or  penetrate 
the  nerve.  The  moment  when  it  so  penetrates  or  even  touches  will  be 
revealed  to  the  patient  by  a  tingling  or  pricking  sensation  through  the 
leg. 

The  needle  thus  introduced  should  be  connected  with  the  oesative 
pole;  but  two  (o  four  cells  should  be  used,  and  the  current  ahotild 
be  continued  but  a  few  jninutes. 

Snure  and  tMinatt  »ri«li*»  txtOti  fy  tiitnutitM  of  tAt  b^wtb~~ftttie/  a-d  tbm 

metailk  iruiA,  imd  gatwuu-pu$tetiirt, 

Cass  XLJII,— Mr.  K.,sEnl  3<}7««n,  wureTerreil  U>  tu,  Marck  i,  1S73,  by  Dr. 
Conklini;.  Ttie  paiirnlhultietniKCUfied  by  Tuioossii'l  complex  atfaire.  and  bad  Lnii 
for  ytan  beuuig  the  bnnltns  of  t«ii  men.  Ills  vacations  had  bMn  ftm  Bud  hU  lioun 
of  kbornun]-,  andbcfaadfallm  tntoB  ccnilicioaof  profo«ind  ocvnulltcntt.  Hcliad 
MilTcrcil  ftom  gontralgU  ofa  mod  violent  chaiido,  fnr  which  ()|iblo  bad  been  qidle 
freely  given: and conitipUlonuvdluuilenedffeMs  bad r«nilled  thachulauiaedebarttc- 
livn  of  the  twwcU,  which  iraf  rcUcred  only  with  dllBcuhy  and  b^  n»c)uiii(al  neaia 

The  tciaiica  of  tine  kiile,  from  whkli  the  patient  wat  futbriiig  when  «c  waa  alfaat 
tat,  leemctl  lo  lie  of  a  reAex  character  Utt»  the  conuipalidn.  The  pain  vrmx  TesTfut, 
and  there  wa»,  of  counc^  laniencaa  and  atruplij  of  the  muaclcs  of  ibe  Ice-  At  lliBes 
cxceadve  kypenathewi  appearerl  over  the  lldgh,  especially  In  the  ngtoD  a{  the  mAuic 
a«n«,  aa&  then  was  gnat  KBdomcmi 
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W«  tried  v*tioiit  melhodi  of  d«c«ra>tien ;  gffnanl  bradiaillnB,  Tor  the  pttknt 
nuch  detnliialed ;  localued  faraduiuion  tritli  sponges  and  mili  tlie  nciolli': 
i;  ctntim]  i^viuiliaiian,  locaiiud  galvsnustion,  mi  gnlTUio-punclure. 

LockltMdgftlvMUMtioo  nrithcnrrentsodnocliuinttrecigth,  and  continued  (ursn  lioui 

wjiui  uilic  pulcnt  had  icttrcd  (o*  the  nigfal,  ttemed  lo  be  more  cl&:DcH>as  ihon 
'an;  oth«i  method  at  maaaa  o(  ireununt.  Almoal  alwayt  it  Miudiei  the  pain,  ro- 
iaxed  ihf  sliir  and  aching  muKks^  and  this  rtlief  troald  lait  for  houri,  ptihapi  j-lre 
a  )(ogd  nigln'a  tlcc|b  Tbe  prowccHin  wa*  to  plan  one  pole  oa  the  qdiK,  and  to  fom 
Ihe  other,  without  regard  to  tbedireeltonof  Ibecuirtnt,  upBnddowiiawriheKgtoii 
of  the  Millie  it*rvt. 

A  few  ttnes  wn  tried  {alTaao-puncture  with  iuiiuUtcil  Mil  non-bumUted  Doedlca. 
Tbe  fwwillri  were  ibrust  in  ijuickljt  and  fitntly  unii]  tbcy  came  itcu  tbe  nerve,  and 
>omeltn«*  they  Imiebod  it,  ki  Hai  cvklcticcil  hj  the  tinnUiij-  tati  jiricVing  Knnllonl 
excited  that  v-tse  fell  dowa  the  Itfi.  The  puncture*  iccte  nude  en  va/iain  pointi 
down  tbt  back  p«n  of  the ihtgh.  No  uiiRthelic  was  ixird,  but  onc«  or  Iwiue  local 
MinHheda  by  (neotts  of  orboUc  acid  and  ethtr. 

We  were  pcnuaded  ihu  this  trealmcnE  b7  puncture  did  good  i  that  it  gave  tbe 
paticiit  a  start,  and  ewibled  tbe  exicmul  |^vanii«lLon  to  do  its  arork  ni  better  advan- 
tage The  p*tiail,  though  a  noa  of  Moag  vrtll  aod  d«aMOn,  terribly  dtc«ded  tL» 
ihoughl  of  tbe  iwcdlcs  and  wc  were  obliged  to  aboadan  their  lue.  The  needles  wen 
iJwajrs  conoMied  with  tbe  oe|[Mtve  pole,  the  positive  being  applied  exlenaaDj  bf  a 
^oa^  or  doth  cover. 

This  case  was  treated  off  afid  on  for  Tour  months,  and  with  slow  and 
not  very  steady  improvemeot  Ii  was  a  long  time  before  the  patient 
could  ride  or  sit  long  without  causing  pain.  In  a  few  weeks  be  coin- 
|>Utely  iccovucd. 

SeiatUa  fram  strain^  »f  ttvrral  mvntM  Juration — ImmtJiaU  iiufirxrfiHfnt  imdtr 
itntral /araditUion  and  iaealittd  gahfumtatwtu—Suitfqutnt  rtinfu  and Jinai 
tamvry. 

Cam  XLIV.— U(.  W..  aged  about  40,  wu  referred  to  a>  bj  llr.  C  E.  Uudkbig- 
bam,  of  BoHon, 

Tha  ]<«li«nt  had  been  wdhiiag  for  wvcrxl  nwadis  bum  Mvere  poina  along  the  coutm 
oft  he  aclMic  nerve.  He  had  not  been  eqxciaUjr  cxpoied  to  cold,  and  nn  thetymp- 
tOiiucaiM  OR  Hiildenly,  he  could  only  ittrihuitt  the  dttnoM  to  the  HBuaiuJ  exertion 
oTlifiinca  heavy  liunV  afhon  tbuc  ptcriouidy. 

Tlie  itmb  had  attogiliieyj  ximewhai,  and  the  goneral  httLlth  of  the  patient  wat  toone- 
what  impaired.  He  wu  mhmiltcd  to  getieraJ  faradimcioD  aad  to  galvaruMlion  of 
the  aBecttd  limlx  A  doKn  application!  remlted  Id  very  great  alleviation  of  tlie 
Kvere  pain  which  had  foraolonga  llmediUreued  him,  and  ve  felt  hopeful  of  a  ipee^y 
recovery.  UnforiaDatHy  the  patient  exercUed  too  fiecty  in  wslliing  one  day,  and  in 
addition  probably  took  tome  cold.  At  all  evaiti  the  neuralgia  rclnmcd  m  foU  force, 
•nd  10  diKooraged  the  petieni  that  he  aliumt  inimcdialel]'  uiilcd  for  Kuropc,  where 
•fier  a  number  of  moniht  he  recovered. 

The  value  of  the  f-iradic  cuirent  is  illustrated  ia  the  following  cue : 


CASES  Of    SCIATICA— REFLEX   NEURALGIA. 

SaaH^a  p/trvtT^  u^VtUhf  JttraliiHi  mertsi/mlfy  IrtatiJ  tj  f^r^ditaliam. 

Case  XI.V.— An  aid  i;en(lcmxi),  iced  76,  vrai  xnE  tu  ui  b;  I^c  F-  VXAox.  to  he 
tmieilforacoiiditioaoft-enerii  parcsit^UKiciaiol  wlib  wbidi  wu^aie^eieiieiuali-is 
uriliL'  xiolic  Rcivc  in  limit  limln  wliiji  lu>J  diiticiaed  him  (or  a  THunbetof  1 

Tlicre  wu!)  ■  lock  uf  cu-<ii<liii.iibi;  }>uwci  iu  lucoiiiDiIon,  toficlhcr  wilfa  doolel  I 
thciia  of  tiotfa  upper  anil  loirer  citrcmiiici.     The  left  foot  anil  anUe  w«rv  aia^ 
moit^j  RwoUcD,  anH  in  titit  limb  the  |aui  wntfar  tnort  mv«t«  th«n  m  lh«  othci. 

The  patient  vN.s  iiraicil  bjr  gcncnl  ud  local  fuadiution;  Nsd  in  il>e  cuuric  of 
leven  appliotioM  (he  kwelHng  nearlj  sub«U«d,  aiul  (he  ncuislgiawss  quit*  subdued. 
The  patient  ■ubteqacDtly  dictl  fiom  ccrebrftl  efTuuoa. 


Seiatifa  foilt^/ing  prittyrf  ef  the  ehild't  Aiad  al  farlnritt«a — L»ealh^  g^JiMtim- 
ticM  it  fsliivtcd  hf  »Ii<vi«ti«n  of  fail*  anJ  rxtwtry. 

CascXLVL— Mn. ^,  afcd  obnai  40,  wu  confineri  in  Marcb,  ■S73,SDdK!t« 

err«t  'uffeiing.  omA  by  t>ic  utc  of  llic  fi>rccps  *!>«  wb>  tJclivcKd  of  a  Hill  bQin  cUd. 
Throtigh  the  prtwiirc  of  Uiechkiij'i  be»l  (he  ncrvM  tuul  Histiinad  mioui  ibock,  wd 
far  muifdaytb«fote»eebgber  she  had  <n(lure(l  the  roott  icver«  iWMmlgtc  pkia*  In  ibt 
left  limK 

Noiliinic  waned  to  |{ive  more  than  temporary  (elicf,  ami  at  ibe  (itne  ibai  >e  «<t8 
MAt  for  by  her  phytician,  Uf.  Oliver  While,  Ihe  oiuei  of  hyrtctieal  (jraipionii  m- 
tlerc«i  llic  patient  a  piott  plliuble  object.  It  wa*  vttli  dillicolir  that  tlic  cuakl  be  m- 
AaceA  10  nilimil  to  treatment,  bul  (iiully  e  mild  aiijilicaliuii  of  lucalbed palvuiiniiou 
was  ulniinUtcrail,  aniliMmei]  tu  bSDOOthing  in  ill.  elEoclt.  Tbe  total  uunil>rt  of  >p- 
plications  i^vui  waa  cii:U[,  and,  vrtlh  the  caccptiua  uf  one  **aaao  vrbidt  wa*  fuLloiml 
by  intTcDKil  paia,  every  ireatiDcnt  rcwltod  in  an  alleviation  of  Mffcrine.  and  finaUy 
recovery  was  complete. 

The  pun  hod  not  entirely  left  her  when  (be  t:'^l^"<**t>i>*>  "*■  dtMnntinoaii  but 
^w  lefs  and  leiB  cvciy  il.iy  fur  a  week  Mia  uiiiil  her  limb  was  in  good  condition. 

Dr.  V,  P.  Gibn<y,*  of  Nsw  York,  has  reported  the  results  of  3*  ei4« 
□rsciiltca,  treaifd  hy  the  "Strong  galvanic  current '*;  24  received  im- 
mcdialc  leinporarj'  relief,  3  were  moderately  bctielitcd,  .ind  5  receivetl 
no  relief;  16  were  pcmianenily  ctircd  witliniit  a  rcla|>sc,  7  tcla|isnl.  but 
wibseqiiently  improved.  The  furlbcr  histories  of  5  cases  wctc  not 
traced.     About  thirty  Lcclanche  elements  were  einploj'et]. 

Reflex  Neuralgia.  —The  leriu  rcSex,  ai  upiilied  to  paralysis,  i»  (U  once 
cocniRon  aod  suggestive.     1q  the  same  way  it  is  applicable  to  ucuralgUL 

A»  ID  children  paralysis  frequently  follows  the  imiadoa  of  icelhittg 
or  dysei]ter)',  and  in  older  persons  that  of  uniiaiy  disease,  so  neuralgia 
ot  diistant  parts  may  result  from  uterine  and  other  disotdcrs.  Neural- 
gia of  the  fifth  pair,  caused  by  a  carious  01  fulsc  tooth,  u  a  coninion  aiid 
well-known  reflex  result  of  mechanical  irritation.  The  treatment  of 
reflex  neuralgia  is  by  no  means  so  empirical  as  that  of  tbe  peripheral 
raiieiy.  If  a  carious  tooth  is  at  the  root  of  the  ctil  it  must  be  removed. 
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If  the  exnst  Cjin  be  tKtc«<l  to  ut«rinc  disease,  the  skill  of  the  gynsc 
I  cologist  is  called  for.     Occasionatly  electrisation,  through  its  power  of 
■abduing  local  irritation  or  inAaintTiatioit,  ctfcctuaUy  relieves  the  remote 
I  neuralgic  pain,  of  which  tlic  itritalion  or  inflanimaiion  is  the  cause. 

Nfuraigia  »/  l*/l  ttg,  a//arrmlty  preettding  fr»m  ovary— Jtrtoofry. 

C*SsXI,V{I. — In  ihccsK(jfarouii|[I*ilri«hc>hwlwircre<trortFTenln>onlbiifrani 
l)ic  moit  wnvre  neuialglc  pain  down  llie  left  1^  ttciile  mminiiinn  rrvMlMl  ttrj 
•narked  tcndcmtsiio  |>icMiiie  bi  the  left  ovarian  rc(,Hon.  No  oiher  ponion  of  the 
body  wMetpcdiUy  MKciHilile  ro  Ibetaoch.  1 1  b  pn^twr  to  tiais  Ihai  the  pat  lent 
vai  uoi  It  all  hjitetieil,  thai  OKrrciu  !»ggnwnic<t  the  [viii),  and  ihM  ilie  n«aralfia  of 
ihc  limtr  nat  ia  proportion  lo  ibc  loulcnicu  over  the  nvary.  SEic  vm  Inmicdlatclf 
ntiewd  \r/  loraliml  btadbatian,  and  complelcl;  rKovatd  in  the  ctraneof  lU  mdu; 
after  having  receivad  twelve  appltoatloot. 

Kfira/gM  in  Ikt  ^vaHam  rtgitw,  tvrr  (At  aMtmrm,  and  txltmiing  dawn  tkt  lirnhf 
*/  trvtralytar^  Juration—  C^MfUti  rtiUf  ttrnifr  general faraJitation. 

CassXLVKI.— Miwi  L,  aboot  23  r^n  of  »£«.  xul  *  imilaii  u(  Di.  FredcrU:  D. 
Lnte,  had  for  le^vral  ycuB  suffirrcl  much  dJnrtw  from  a  neuralgic  affection  or  the  ob- 
doai«nuicllow«r«3ircmilie«.  TItc  pain  wnsei^pMU!Iysrv«f« and  c^nitant  in  theregicm 
or  either  oTuy.  According  lo  ibc  Dr.,  ulcrincOifTiiruliir  cvi<lc[iil<rcxltli:0;  but  ea  local 
lieatmsu  wu  out  of  the  qupdion,  and  w.  ihe  onltnarjr  cxieinal  atid  intcnial  remKliei 
bad  been  n««d  wilhoul  much  benefit,  vie  werr  tc^iie^Iod  bv  I>r.  Lcntc  I»  IrM,  in  her 
nac^  ihc  dTcctt  of  elect riHliQit>    Sinplo  Bcoeral  EamliMtion  prored  most  dScadout. 

SoiM  docn  applJouioiH  taSBml  lo  diMipat*  completely  the  ptiiw  frcm  wtrich  abt 
aaSmd  taA  to  iDMkedljr  improve  her  general  condition. 

A  year  siibseqiicnlly  the  aborc  patient  was  annoyed  again  by  the 
same  symptoms,  tint  a  short  cour&c  of  the  same  method  of  ticatmcnt 
relieved  her  a  second  time. 

Gah'AnU  btlti  and  diski  for  the  treatment  of  neuralgia  have  btren 
recommended  by  Hilfclslieim.  He  applies  thL-  belts — either  I'ulver* 
[macher's  or  Davies* — moistened  with  vinegar,  to  the  painftil  locality, 
and  allows  ihem  to  remain  there  for  days,  weeks,  and  even  months 
Although  HifTelsheim  reports  some  good  results  from  these  applications, 
yet  it  must  be  admitted  that  there  is  as  j-et  no  sufTicient,  reliable  evi- 
dence that  they  have  succeeded  where  galvanization  or  fatadi^ation 
has  failed,  or  that  they  have  any  positive  advantage  whatever,  except, 
pertiap-t,  for  those  who  ore  so  situated  that  tiicy  cinnot  receive  otxlinai^ 
treatment.* 

*  The  llitrapeutic  reiultt  olitaiiicd  bv  wcnrinK  galvanic  e}iai(u,  belts  diiki,  aolcd^ 
eirdlei.  etc,  nimt  AeptxtA  on  ibe  manner  of  their  consiruciion  and  application, 
Muij  of  ihon  which  arc  iiold  in  (he  ttores  and  eiteiuively  and  indlscriiniiutely  uwd 
Ijy  the  laity,  are  to  aitanccd  thai  the  feeble  cnrtcnti  wMch  Ihey  may  generate  foil  to 
Bake  a  ctrodt  Ibroncli  the  bodlj,  and  recontHne  in  the  meials  ihemsclvct. 
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The  obiccliorut  to  and  dUadvanlages  of  this  methixl  of  treaUuent  id 
neuralgia,  as  in  all  other  aflTeciiorui  for  which  it  lias  been  so  vridclf 
employed,  ai*;  these  :— 

1.  The  airrent  which  they  generate  is  very  feebJc  and  inconstant, 
and  probably  does  not,  except  under  pcculiaily  favorable  drcuimtances, 
penetrate  far  beneath  the  epidcnnis. 

a.  They  can  only  be  used  locally.  Many  of  the  nymploms  for 
which  they  are  used  arc  of  a  constiiulional  chancier,  and  can  only  be 
permanently  dispelled  by  measures  calculated  to  atfcct  the  whole  sys- 
tem. 

3.  They  are  usually,  and  sometimes  necessarily,  applied  to  the 
seat  of  the  pain  rather  than  to  the  seat  i^  ihc  disease,  tn  galvanization 
and  faradization  for  local  ncural^a,  it  is  found  that  the  bc&t  results  are 
obiaine<l  by  treating  the  scat  of  the  disease. 

4.  Tliey  sometimes  cause  ulcers  that  leave  permanent  cicatrices. 
The  benefit  th.it  is  dt-tivcd  from  thctn  is  probably  due  in  part  to  tbeir 

inSnence  on  tht-  imagiiution. 

These  arjiinu'nis  against  the  use  of  gakanic  belts  would  be  valueless, 
if  experience  could  demonstrate  from  their  use  any  great  utility  or  any 
very  jjositive  advantafje. 

It  is  not  impossible  that,  in  future  improvements  in  the  construction 
of  these  belw  and  ehaiiit,  and  mor*  scientific  experiments  in  their  u&c, 
we  may  develop  advantiges  from  them  which  ihey  have  ihus  far  failed 
to  exhibit,  and  may  accord  lo  them  a  position  in  clectro-thcrapeuttcs 
to  whicli,  from  tltc  results  of  the  past,  Utcy  are  not  entitled. 

The  tact  that  they  have  thus  far  been  used  almost  exclusively  by  the 
laity,  and  have  bet-n  made  ilie  theme  of  noisy  advertisements,  so  far  from 
discouraging,  hlioiild  rather  stitiuilatc  men  of  science  who  have  any  faith 
in  their  efficacy  to  rigidly  investigate  and  interpret  their  claims  to  a 
position  among  the  appliances  of  electro-therapeutics. 

Those,  however,  who  experiment  with  these  contrivances,  should 
remcn)bcr  that  the  mechanically  irritating  effects  of  metallic  bands 
applied  to  the  tender  skin  are  not  inconsiderable,  and  that  the  thera- 
peutic results  which  appear  to  follow  their  application  may  CDt  iioUkely 
be  due  wholly,  or  in  part,  10  counter-irritation. 

{For  /urfur  remarks  en  thit  tui^'ect,  see  Myalgia.) 
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AMiCstiiksia  is  'Icrived  from  a.  privative,  and  oMoMfuu,  to  pcrcnre, 
uid  therefore  literally  si^i£es  a  deprivation  of  sensation.     It  is  a  symp- 
tom of  some  organic  or  functional  disease  of  the  central  or  peripheral 
nervous  Ej^fem.     The  kinds  of  anaesthesia  are  as  various  as  are  the 
nerve  lamifications,  and  the  sympioms  that  accompany  ii  arc  modified 
by  the  locality  and  causation  of  the  disease.     All  forms  of  anicKtbesia, 
as  of  paralysis  of  motion,  may  for  the  Bake  of  convenience  of  descrip- 
tion be  cUisified  under  these  four  general  divisions :  Constitutional, 
•  central,  peripheral,  and  reflex. 
There  arc  five  kinds  of  scn»bility,  all  of  which  arc,  of  course,  modi 
fications  of  general  sensibility,  and  all  of  which  may  become  dtmiiiishe^l 
by  disease  :— . 
^P     1.  Tattile  tensihUUy. — This  is  the  form  which  is  most  frequent,  and 
best  appreciated.     Duninution  or  loss  of  this  sense  is  usually  known  aa 
a»asthesia. 

13. — Semibilitji  to  Umptraturt — heat  and  cold. 
3.  Seme  0/ pressure  or  weight. 
4.  Sense  0/  fain. — '["his  is  quite  distinct  from  tactile  acosibility,  with 
which,  on  supci^cial  obsen'ation,  it  is  often  confounded.  The  loss  of 
this  sense  is  called  analgesia.  These  different  kinds  of  sen&ibiliiy  may 
be  very  unequally  affected  by  disease.  One  form  may  be  entirely 
destroyed,  while  the  others  remain  intact.  Thus,  while  tactile  sensi- 
bility  is  perfect,  the  prick  of  a  needle,  when  thrust  into  the  ficsh,  is  not 
B  felL     Iq  such  cases  there  is  analgesia,  but  not  anetstheiia. 

5.  J^aratfff-seniiii/i/y.—-'r\m  form  of  sensibility  appears  to  be  suffi- 
ciently distinct  to  entitle  it  to  special  mention.  Far  ado-sensibility  may 
be  quite  active  when  tactile  sensibility  is  much  diminished. 

The  diagnosis  of  anaistbcsia,  except  in  very  delicate  cases,  is  suffi- 
ciently easy. 

The  degree  of  normal  sensibility  to  tactile  im)>ressions  varies  widely 
in  different  parts  of  the  body.    It  is  necessary  to  bear  this  fact  in  noind, 
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and  to  make  expeninental  trials  on  persons  in  health,  in  order  to  inin 
at  correct  conclusions  in  cases  of  disease. 

The  use  of  the  compasses,  according  lo  the  directions  of  r>r.  Weber* 
will  enable  one  to  deleimine  in  a  veTy  accurate  tnanDcr  the  cooiiVticm 
of  the  senson'  functions  in  health  and  disease. 

'^h^I^,  vfhcn  ihc  two  points  of  a  pair  of  compasses  are  placed  upflO 
the  inner  surface  of  the  last  phalanx  of  the  finger,  they  need  to  be  «[»- 
rated  but  one  line  in  unler  lo  give  two  impressions,  w-hile,  in  the  middle 
of  ihe  thigh,  ihc  points  of  the  compasses  need  to  be  distant  from  each. 
other  some  fifteen   to  twenty-fire  lines  in  order  tliat  two  ilnp^^-s^on5 
may  be  received. 

Sensation  in  the  tip  of  the  tongue  is  more  acute  than  in  any  otheC 
part  of  that  or;gun,  for  two  imjircssiuns  are  received  when  liie  |>otnt%  of 
the  compasses  are  separated  by  only  half  a  liue  ;  and  it  will  be  fotinL' 
that,  in  ihe  face,  thii  sent^  of  acuteness  diminishes  as  we  irecede  ln>nak| 
the  mrsial  line. 

KUttro  diagttosh. — There  is  a  n^cthnd  of  dctcnnining  the  relative  clcc-^ 
tro-scnsitivcncst  of  the  two  sides  of  the  body  that  we  have  found  vcr^^ 
convenient  and  reliable,  and  Mif!ictently  delicate  except  for  those  cases- 
when  the  anse-ithesia  has  extended  over  the  entire  system.  Tbii  con- 
sists in  the  application  of  the  faradic  current  by  means  of  a  brans  ball*. 
Or  other  metallic  electrode,  attached  to  one  of  the  poles  of  a  foradi 
apparatus.  The  other  pole  of  the  apparaius  may  be  placed  at  the 
of  the  patient,  or  at  the  coccyx,  or  at  any  indifferent  point,  as  may 
convenient. 

Different  points  of  the  body,  on  both  sides,  are  aUernatety  touched 
with  the  l>ra*s  b.ill,  perfectly  dry,  ver>*  lightly,  and  with  a  mild  ciirrent- 
In  order  to  test  the  sense  of  pain,  the  ball  .<chould  be  Covered  vith  a 
moist  s])onge,  so  that  the  current  may  penetrate  the  epidermis.  In 
this  n'ay  a  vet}' slight  difference  of  sensibility,  especially  of  the  uppct 
and  lower  extremities,  can  readily  be  detected.  By  gradu-illy  increas- 
ing the  power  of  tlie  current  up  to  tlie  point  of  endurance,  the  extent 
of  the  anesthesia  can  be  ascertained  with  tolerable  accuracy.  Ooc 
great  advantage  of  this  method  is,  that  the  same  apparatus  with  which 
we  treat  the  disease-  can  be  used  to  diugnosdcaie  it,  artd  to  mark  the 
progress  (rotn  day  to  day. 

Treatment. — When  the  anicslhcMS  isvcrylimitedinitscKlent,  and  the 
general  health  of  tllc  patient  tsothcin-isc  good,  localised  electrixfttioo  isol 
course  indicated.     A«  a  matter  of  fact,  however,  very  many  anesthetic 

*  D4  pulM,  rMorplione,  Ktvlitn  et  tacti^  BinwtAlionei  uwtOBika  «t  ph/«alaficB> 


balU^ 

radioJ 

feeei 

ybe-1 


ANiESTHESIA. 


449 


I 
I 


I 


patienU,  lAtiever  tniy  be  die  c&use  on  whidi  their  symptoms  depend: 
are  more  or  less  debilitated,  and  arc  benefited  by  tlie  constitutional 
Ionic  effects  of  general  electiiitaiion.  In  cases  of  anesthesia  chat  are 
dependent  on  lesion  oT  the  central  nervous  system,  central  galvnntin- 
tions  is  soRicttmes  indicated.  Obstinate  cases  of  a  localized  character 
are  well  treated  by  the  electric  brush.  Anaesthetic  patients  will  gener- 
ally bear  strong  currents  in  proportion  to  the  extent  of  the  unwMhe'si} 
with  benefit  and  without  injury.  Some  temperaments  that  do  not  feel 
the  current  during  the  application  may  yet  experience  unpleasant  re- 
active efffctt 

I^ffgnviis. — ^The  pTOgnc«is  in  anaesthesia,  waiving  Tor  tlie  moment  all 
questions  of  causation  or  pathology,  is  usually  very  favorable,  and  be- 
}X>Dd  comparison  more  favorable  than  that  of  paralysis  of  motion. 

One  reason  for  thit  difference  is  that  anesthesia  is  an  earlier  symp. 
lom  of  organic  disease  of  the  nervous  system  than  motor  paralysis, 
and  is  therefore  sooner  treated.  But  we  continually  observe,  ei-en 
when  the  two  conditions  coexist,  as  is  so  frequently  the  case  in  cen- 
tral, spinal,  and  peripheral  paralysis,  that  the  amesthesta  yields  much 
sooner  and  far  Mirer  than  the  paralysis  nf  motion. 

The  discussion  of  the  interesting  physiological  qucstioi»  suggested 
by  these  observations,  though  somewhat  enticing  and  suggestive,  does 
not  come  within  the  scope  of  the  present  work. 


Aii'^ttkftia  af  •tiltn^r  regwH  of  rigil  tUgh,  »f  traumatie  trigin,  tf  ttm  yMrf 
itandimg — PermAntnt  renvtrj  Hiidtr  iotaiited  fsrtdi»ati»n, 

CASaXt.IX.— Mr.  IL.  a  Uoui.  vixorous  mui  >ced  sg  yetn,  was  sent  to  ui  tiy 
I>.  H.  Gfcgory,  of  HitrUm,  In  be  treated  far  aniesthetia  ^irhicti  h.vl  innoycl  trim  for 
many  yeoi^}  of  ibe  tnierioT  portion  of  ihc  ri^Ni  I'ia^,  The  only  pawibic  cwwg 
to  which  wc  could  refer  the  !<yTii|)tuiiis  was  iin  Inciicd  tround  ih*l  he  lind  received  in 
the  thigh,  near  the  great  Irochanler,  tome  ten  jreairi  previoiuJy. 

The  patient  coulil  ai»t  potilivdy  kiatc  Clut  i\\«  (iitTaljrni  of  scDMition  iiDinedtaleljr 
(oUowed  the  injury,  mikc  the  wmtliena  n-u  not  so  nolicublc  on  at  a  lalcr  dtta 
The  pan  fa*d  liecame  so  incmslble  to  nrdin^u^  imjj'cuioiK,  ihtit  it  ivx<  neeewMy  ta 
Kfotrate  ()>«  poiali  pfa  pair  of  cumpMtci  K>ine  45  to  50  lines  before  Iwa  imprea- 
riom  wrere  received.  The  pvickinf;  of  a  pin  canKil  no  aenslion,  and  ever)  si^xa  ilie 
point  pesetrated  tevaral  lin««  beneath  the  (tttfacc,  ne  pain  wu  experienced. 

Dimlpalion  In  eating  and  driskin);,  tinnmal  eierciie  aad  I(m*  of  itccf^,  invariably 
■Cgmvucd  the  diMrder.  The  lim  npplicaiion  of  the  Airadlc  cuntrni — made  down 
the  tjritie  and  to  the  alTecled  llmb^verjr  markedly  relieved  the  anxitheiia,  and  after 
the  third  spplicatioti  the  limb  vns  rotored  to  it*  noimil  Kn^bJlity.  At  (he  fuurth 
liut  be  coiDplaiDcd  that  the  part  had  partiallr  rclapied  into  its  former  aiumhetic  con- 
litloa.  bat  aocooBiel  for  it  from  Ibe  tut  that  he  hud  ipent  ino«t  of  (he  previant 
lisM  at  a  Metal  gatbciini^ 
39 


450  CASES  OF  AN-«STHESrA. 

Aq  kfipHcitton  *^iit  relievtd  tht  ■naitlMiU.  We  toaoA,  «t  ntu]  in  til  amd 
ftiHBUhc«in.  ihoi,  M  ihc  limb  [Mopemti  toward  t.am,  it  beciow  iMn  md  aM* 
■add**  tu  the  (iifltieiK«  of  lh«  cnirenl. 

Afl«r  rcoetTiog  ten  ifiplicatii^t  th«  limb  mt  i^**"  reaortd  to  its Bomul  MH^ 
UBiy,  alllxJiisli  occaKi'^nAUy,  tficr  [Uimuil  cxcitMn  an4  Iwn  of  al«cp«  it  bocanM  ton'' 
«rli;u  Mueslhetic 

In  the  case  of  this  fscntlemin,  th«  wound  before  referred  to  ma  ov«r 
the  counie  of  The  external  cutaneous  rcrvc,  after  it  passed  bcneatl 
Poupart's  ligament,  and  the  benefici^  tcsults  thai  fotlowcd  treatmcDt  bf 
clccliieation  were  due,  dDubtlrss,  to  the  fact  that  the  nerve  had  suficred 
merely  from  conluMon  and  not  division. 

HyKteriMl  hyperesthesia  is  much  more  contntooly  noticed  with  ui 
ihan  anxsibesia.  The  lancr  condition  is  without  doubt  occaaonallr 
overlooked,  and  agmn  ma)*  sometimes  be  feigned. 

tfyif<rital  amatthtaitt — Dimitittian  ef  tmtfifrolttrt  Airimg  tit  tdtailu — Grt»t  '»• 
ttmiii/Ujr— Gr»Jitat  imfretumt^ni  aitJ final  rtcrtfery  ttitdtr  gfi*erai /armitaatiiK 

CA<;e  I,. — Mn,  S.,  «ged  33,  mutnhiect  to  rreqiwnt  ftitukt  nf  hyctctia,  wUkis- 
teiuc  mclonclialy.  She  auflercd  bUo  from  general  ocurftlgic  atuuki*  which  wntM- 
lowed  by  ulinoiit  complete  DrueMheui-^comniendat!  "t  (be  fingera  of  dtho-  lund,  ^ 
tending  ap  to  the  lann^  the  ihouldcn,  uiH  Krcc,  and  finiQy  involving  Ibe  t«ngut^  M 
tlut  her  spMch  wu  onlr  tD  lirolccn  ultcianco. 

ALkiui  ilie  nnscr-naili  Ihc  «kin  auum«d  a  dull  icftdcn  color.  The  pBl<»  «ns  dmM 
imperceptible,  and  the  icm|Kramre  or  ihe  KiTcctcd  fnrtt  wm  cAnndorabty  below  tlx 
aoriTiAl.  tftMiuiibility  Co  poiflfu]  imprcuioiu,  wtiich  alwayi  pr«codol  the  loH  of  the 
wiiie  of  touch,  wu  at  finl  incuiaplece,  bat  gnduilljr  iiicrea«al.  Darinu  (he  aliKk 
her  memory  >lwtty«  l)cc*me  mu<.-h  impilnd,  to  thftt  sIm  wu  orten  uaobte  to  t^  la 
niind  tlio  lULines  most  ilear  to  her, 

Tbc  piiroxy>m»  lulal  from  iweaty  RimutM  to  half  an  hour,  and  ven  fonawed  bjra 
Mv«re  heAiluht,  while  »  con>ider*bl«  tutmboeu  of  llie  «rnii  and  katidt  rvRMiMJ  t»t 
wvcrkl  Aa.ff,  Cubnniuc  tX  ■■nRrania  BKmcd  to  relieve  hv  more  quiddy  ihna  aay 
otlier  iniemat  mnexly.  but  nolMof  die  hul  ever  lited  had  been  of  any  <rery  p«rtBa»al 
b<ae6L  An  application  nT  ihe  farodte  ctirr«iit,  made  (a  tbc  parts  aifettcd  dunng  « 
pareixytin,  always  aboriciitnl  the  attack ;  althau£]i,  while  tlie  anoatflieiia  lasted,  ibc 
ftoger^  lums  Tacc,  and  tonsue  were  ituevuMB  to  the  inflaeBoe  of  a  currant  of  txaf- 
^ejaMe  power. 

TtcAlRient  bf  ecactal  raradualtuo  wa»  continued  during  the  interval  hetwooi  the 
paroKyinu.  rcwllini;  in  a  diminulioia  in  the  leircrity  of  each  mccccding  atiack,  usUl 
In  a  few  aionibf  they  ceaaed  to  troable  her. 

At^tliftia  vf  If/t  riJe  «■/  fatt,  txtfitdiitg  U  Uft  n^tril  and  (nttrmai  Marfan 
•f  (ht^  and  rcmptiaUtd  vtitA  fmrafytia  ff  tiuHtit^fmfirtvemtmt  «*/  Ptammf 
mnJtr /araditaiifm. 

Cask  LI. — Mi«a  A.  C,  an  unmitticd  wotnan,  aged  28,  applied  ftw  treatment 
far  cataneaui  anwstbetia  of  the  Icfi  n  Ic  ci(  ihc  face.    She  wai  employed  in  a  boait> 
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^Tiiilery.  and  her  dailj  loboi  cxiadeil  over  a  pericul  of  fram  twelve  In  fmirteen  hcan. 
A«  «  mUnral  coikwiiueoce,  her  general  health  (la-l  Wi-urw  »oiiMtwhat  impirre  J. 

Her  raenitnial  function  vraa,  however,  pcrfoimed  r^stul)';  lad,  BlthoB^  her  dl* 
SMian  Mmcd  to  bo  TieQroiu,  ihe  um  nanoa*  and  aamnic 

She  ptn  Itw  folioirlDC  oocooni  or  htewITi  Some  •)■  monthi  previously,  the  n«- 
tiocd,  M  tht  dtneof  m  Aaj  adiari  lobar,  and  after  exposure  lo  a  cold  biiln^  vliut.  a 
ilight  (oellnc  of  anmbnesi  lit  the  rl^l  ilde  of  the  face.  Thit  numbiieui  lajiuUj  in- 
ae&wd,  until  in  u  ihoit  time  th*  anieitheiii  wai  coioplele.  On  examming  the  fswc 
it  WK*  fonnil  llut  the  mtnith  vsa  iinwa  »oincwh>[  over  to  ikc  righi  tiidc.  l'hcr«  tra; 
dlgbi  ptoiia  of  Lhe  left  eyelM,  and  ihe  left  cheek  waa  Oaccid.  The  want  of  esprea- 
■ioo  was  (jnile  marked  on  Ihe  aSccted  »de^  and  cuatraited  i)trun|[l/  with  the  right 
udc  whai  she  Ungfio},  •>(  cutned  tuco  coiiwnatiuu.  She  waa  entirely  tuKnaible  to 
ordinaiy  lmpt«aion<  oo  the  left  tide  of  Ihe  bee,  and  Ihe  angahesla  eitended  to  the 
Jefl  MMtni  and  tl^  ittttnuit  aitt%6t  Afihe  cheek. 

The  Minttoa  and  norrnxni  of  the  lonirae,  and  the  power  of  taAc^  were  iinin> 
pnradL  Local  apfdicaliant  of  the  Garadic  curroM  ware  ftvm  tusf  day  or  two,  b«t 
foe  aonae  little  lime  ao  inprMtun  mined  tu  he  made  an  the  diieaacd  ncivc 

]t  was  only  after  irealiiMnl  had  bcoi  continued  two  iieeki^  and  tome  ci£hi  appU- 
atioMK  had  been  given,  iliat  lajr  aendtlvcneu  to  Ihe  atrtent  waa  manifeit  along  the 
CMine  of  the  fifth  pair.  The  imprvveinent^  however,  fiMii  thi*  lime,  although  alow, 
waaoHMtani. 

In  this  case  the  rule  that  the  anas&thcsta  improves  more  rapidly  than 
lb«  {>3ral)'9ts  of  motion  was  reversed. 

Tb«  i)in.«stlic5ia  iinprored  but  little  until  the  ffcce  Mtumed  its  n&tnrat 
proportions,  when,  in  a  short  time,  Ihe  normal  sensation  entirely  re- 
turned. The  treatroent  was  conitnitcd  during  two  months.  In  most 
cases  of  anasdiesiB  of  the  trigeminus,  related  bjr  Romberg,  the  loss  of 
•enution  «u  so  nurked  that  deep  pricking  with  a  needle  caused  no 
[uin,  while  in  t)ii«  case  the  anaesthesia  was  limited  to  the  skin  and 
mucous  membrane.  Anaesthesia  of  the  fiAh  pair  of  nerves  may  be 
peripheral  or  central ;  in  the  latter  case  there  is  coincident  paralysis  of 
the  nerves  of  motion  and  sensation,  and  bcmipl^ia,  more  or  less  ooi»> 
plete,  is  ol^en  present. 

The  diagnostic  symptoms  of  this  variety  of  paralysis  differ,  according 
as  the  scat  of  the  disease  is  located  in  the  course  of  the  various  ramifi- 
cation* of  the  fifth  pair,  after  it  leaves  the  sphenoid  hone,  or  in  the  Cas> 
sedan  ganglion,  or  at  the  base  of  the  brain. 

The  symptom  of  anicsthi^sia  occurs  in  many  forms  of  paralysis  of 
motion — hemiplegia,  paraplegia,  and  so  forth — and  many  cases  a-iII  be 
found  under  those  disca»e».  Anjetihesin  occurs  also  in  writer's  cramp 
and  in  locomotor  ataxia,  trliere  it  is  a  prumin<;iit  symptom.  In  all  the 
diseases  where  it  exi'its  as  an  incident  or  coni|ilicnt!on  it  is  to  be  Ircatrd 
on  the  Mtme  priociples  as  where  it  exists  as  the  sole  or  leading  symptotn. 
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Paralysis  of  motion  is  x  condition  for  which,  from  the  earlieti  hit- 
tory  nfeleciro-lherapeudcs,  eleclricity  in  its  different  forms  his  been 
used  more  tban  in  any  other  disease;  and  not  until  quite  recently  bu 
it  been  demonstrated  Ch&t  there  are  many  other  symptoms  in  whkh 
the  results  of  eleclricil  treatnienl  are  much  more  rajud  and  brilltiM 
tlian  in  any  form  of  motor  parailysis.  In  Imteria  xncl  afTectioni  allied 
to  it,  in  cerebral  and  spinal  congestion,  in  chronic  alcoholism,  nctiralgia, 
and  in  certain  diseaics  of  the  skin,  electricity  rightly  used  by  the  uietk- 
odiof  central  galvanization,  general  firadization,  and  local  galvanica- 
lion  of  the  nerve  centres,  relieves  and  cures  far  more  ra|>idly  than  in 
paralyHS. 

Paralysis  has  been  especially  prominent  in  electro-thera]>eutics,  for 
the  reason  that  oftentimes  electricity  is  the  only  remedy  to  which  it 
yields.  Those  who  have  restricted  themselves  to  localized  clcctrixAiton 
liavc  alvay:!  given  their  chief  attention  to  different  forms  of  motor  |Mr- 
alysis,  but  even  now  the  impression  yet  lingcrt  that  it  is  abotit  the  onl> 
disease  for  which  electricity  is  indicated. 

All  forms  of  paralysis  as  of  ncuraljjia,  iniy,  for  the  sake  of  cunven> 
ience  of  description  of  tlicrapctitic.il  indications,  be  included  under  one 
of  these  four  divbionf  : — 

1.  Constitutional. 

2.  Central. 

3.  Peripheral. 

4.  Reflex. 
CoHstihiiimal  Paralysis. — This  terra  is  applied  to  those  paralyses 

which  arise  from  some  blood-poison  or  constitutional  degeneration. 

Among  the  more  common  causes  of  this  variety  of  ]>3raly5is  may  be 
mentioned  h>'steria  and  the  poisons  of  certain  diacases,  as  gout,  ihev- 
matism,  ^'phLlis,  mineral  poisons,  as  lead  and  opium,  etc. 

Rhtumatic  Paralysis. — In  the  partial  bat  persistent  paralysis  that 
occasionally  follows  subacute  muscular  rheumatism,  faradization  tuts 
piored  exceedingly  efficacious.     Tbe  muscles  most  frequently  affected 
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by  iheuiuatic  paralysis  are  the  deltoid  and  tTa,pezia&  {in  consequence 
vi  which  it  becomcK  impossible  or  difficult  to  lift  the  ajrni  froin  the  side), 
tfic  extensor  iduscIcs  of  tKc  forearm,  the  muscles  of  Uic  lower  cxtrer»- 
itieg,  and  occiuionally  the  inter-i»sei  and  lumbricales  muscles. 

Mitttro-DiagiMsis — Tnalment. — The  electro-iiuiscular  contractility 
in  recent  cases  is  nomud  ',  in  longstanding  cases,  diminished.  Uenem] 
%&  well  a«  purely  local  licatuicnt  ia  frequently  required  in  paraljsis  of 
%  rheumatic  origin,  in  order  to  combat  the  rheumatism  in  the  conslitu- 
tbn,  ai  well  as  its  local  manifeMations  (see  chapter  on  Rheumatism). 

In  ibis,  as  la  other  forms  of  paralysis,  atrophy  of  the  muscular  tissue 
Kcurs  after  a  certain  length  of  tiioc.  It  ia  extremely  iinportaul  to  begin 
treatment  before  the  muscles  become  thus  affected.  In  cases  of  rhen- 
Hiilic  paralyj-is,  where  the  invauon  has  been  sudden  and  the  pain  con 
Mderable,  electric  excitation  produces  pain  ;  but  where  the  invasion  has 
been  more  giadual  and  unattended  by  paiti,  electric  excitation  catiscB 
*cr)-  liltle,  if  any  sensation. 

Hitrnmasie  fattUfsil  ef  Jtltoid,  QftrveratmaHlki'aanding—Ktfirzferytin^trjmtrat 

Cass  LII.~A  p»ilent,  s  young  lady  a^  aj.  lud  txcn  unablaio  nisa  lur  bud 
lom  tiM  tide  foi  KvciU  monihfc  The  >cccv>  of  the  rbcumftiUm  wni  pndual.  kikI 
■DJi icii<lc(l  tiy  u;iiic  jain,  cxt^iinc  when  prcmirc  wM  made  over  llic  ftffccicil  miu- 
llc,  ot  whm  die  aiicmpml  to  F»i««  [he  um.  Aa  aftplkatl&ii  of  ibe  fiuailie  ciirreni 
BMwJ  pain  only  whf^n  it  wa.i  EoffidcDlly  inteoi«  to  ^oducc  COnInh:lU»U. 

IIk  muscle  TApldty  became  lest  teniitlve  10  the  laflueiicc  of  the  current,  and 
ly  rq^ioed  iti  tout  poirei.     The  re^lofaiion  of  Ktren^^h  wu  complete  in  two 


We  bare  treated  quite  a  number  of  cases  of  rheumatic  paralysis  of 
Ihe  deltoid,  the  Impezius,  and  of  the  lower  extremities,  aiid  usually 
frith  the  most  sati^lactory  results.  Electricity  is  always  indicated  in 
Ibis  condition,  and  few  cases,  doubtless,  woidd  fail  to  improve^  evea  if 
ttiey  da  not  recover  under  its  inSuence. 

Syphil'ttte  Paralysis. — Syphilitic  nervous  afTccliona  may  exist  eithei 
with  or  without  a|>f)reciable  structural  change.  Paralysis  which  results 
jfroni  secondary  syphilis  may  derive  beoe&t  £i"om  electrical  treatment. 

The  principles  and  method  of  (reatment  arc  the  itame  as  for  rheu- 
Uatic  paralysia.  There  is  as  yet  no  evidence  that  general  fatadication 
Dt  cenlraJ  galvanization  have  any  special  influence  ov«r  the  gyphllitie 
poison  \  they  ace  as  general  tonics  and  thus  help  The  system  to  contend 
with  the  disea^te. 

i^ad  Paraiysis. — In  alow  poisoning  by  lead  the  metal  becomes  dif- 
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fused  throngtiout  tlie  whole  Kj^tem,  and  exerts  its  infioence  ihou^  'a 
m  unequal  degree,  on  evciy  nerve  an<l  oigaa. 

As  is  well  known,  however,  the  uppei  cxtrciuicics  are  most  freiiucnilr 
ofTecced  by  putAytis  (i»ote  or  less  complete).  The  muscles  etuallf 
affected  are  the  extensors  of  the  hands  and  Rogers,  m>  that  tbejr  bang 
down  Ijv  their  own  weight.  It  is  probable  that  these  muMzlrs  uc 
cbicAy  affected  in  this  disease,  u  in  hemiplegia,  because  they  are  wcaW 
and  operate  at  a  great  raedianical  disadvantage. 

Elfttro-DiagnfitU  and  Trtt^mtni.~^\w  electro-musciilar  cortraclfl- 
ity  of  the  affected  part,  in  tltis  form  of  paralysis,  is  always  (Uininiiihcti ; 
and  frequently  it  is  entirely  lost,  even  in  cases  Mlieie  there  is  Utile  or 
no  atrophy  of  the  muscle*.  The  eLectro-niuftculor  tensibility  is  usually 
unimjiaired.  Uiplegic  contracttons  may  appear  in  this  disease.  Ac- 
cording to  Hiuig,  tiiobilily  in  cases  of  lead  poisoning  is  lost  before 
clecliii:  contractility. 

If  The  electro- muscular  contractility  is  completely  lost,  it  i«  better  to 
ap[)l>'  a  mild  galvanic  current  to  the  paralyzed  part  for  a  few  miaates 
bcfurc  the  farodic  is  made  use  of.  The  Utter  current  shotild  be  uki] 
daUy,  and  not  longer  than  ten  or  fifteen  minutes  at  each  sitting.  Ax 
toon  at  the  slightest  contractions  arc  produced  by  the  faradic  current, 
the  galvanic  may  be  discon tinned.  In  some  cases  we  have  thought  tlul 
ihe  galvanic  current  answered  belter  than  tlie  faradic,  even  when  the 
muscles  respond  to  the  faradi& 


CtaJ  fcralytit  a/  mnt  manrk/  itaitdimg  dro^ftd  writtt — AffrvximaU  r*C»vtwj  mmJtr 

Case  LI II. — F.  \l.,  aged  34,  offliclol  with  lead  paraly^K  gave  the  foUomnc  lu». 
tory :  fur  tcvaatycinhcliad  workci  atmosl  conilanll)  in  lead,  xn<\  ntx>ut  Hinecti'^nito 
prioi  lo  lu*  application  Tar  rdief  he  lM^«in«  obtlinaldy  con»l  tpaiwl.  utrlrrol  from  TTtgw 
pAiosu  tbelejp,  ihoulJcnt,  and  over  the  bvd^  generally,  and  in*  tiivrt  lime  beot»ta>ed 
adacidadlanwnoain  tlgewrbli.  He  grulaall;  became  wane,  BUilhetbund  ir  Inipw- 
iibl«  to  raiM  th«  right  hiUMl  at  all,  and  aver  Ihc  lillle  bofga  of  the  kfl  kuid  tw  kti 
but  little  control. 

No  conliaciiont  of  the  alTcctoti  atnitcln  folli>wcd  toaJiml  faradiialton ;  the  pi- 
vsule  cuirent  [»'0^u{«d  iliglii  conrraetJont. 

The  palicni  was  Irrated  for  tome  irc«k*  by  a  Ealrsuic  cWTtnti  )«t  SilBdaAt  b 
ilrea|<th  10  produce  riighi  rnuicular  motion  :  and  labtequsilly,  wIkb  tbe  fivsdic  car- 
feat  i»M  tried,  tli«  muielci  ieai:r«d  appr«clab)x  lo  U. 

The  tnattneoi  wu  kept  tip  for  two  month*  and  raulwd  b  an  approMiBate  rcfua 
tf  the  nornul  Ureiiglh  to  liie  alEECied  paru. 

Paralysii  from  Opium,  Stramonium,  ArsenU,  ete. — In  dcspcnie 
cases  of  poisoning  by  opium,  electricity  has  been  repeatedly  used  witb 
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success.    The  method  of  artificial  respiration  may  be  us«d  (sec  chiplei 
oil  Artificial Respiralien), 

After  recovering  oonscionsness  from  severe  poisoning  by  c^ium,  ot 
other  iioisons,  the  various  linibii  of  the  body  are  occasioaally  left  in  j 
pcraianently  paralyzed  condition  thnt  |)ci»i:>tently  re»9U  &1I  the  efTortc 
of  niiture  vid  mcdiciue.  Two  soch  ciucs  have  rollcn  under  our  obscr- 
vatton. 


I 


Fttrtiai  far»fytit  »f  upff  and i«w<r  limit,  taititJ  fy  «n  ffperdtt* «/  vfiium — /»- 
prWf^cmt  under  gtntraf faraditafiam. 

Cask  LIV.— A  tittle  boy,  Mmeci^lit  jcarsoT  >ct,  mu  |>rc*<nted  lo  as  vuAcnaj 
bompuiial  pwaljrui  of  the  lunrrr  liml»,  ami,  in  a  lcM<lee>*c>  if  both  arms  xImi.  IU 
could  walk  only  wiih  ika  ■Nitoncc  oftnoilKT,  arvl  i>ic>i  with  in  uncertain,  tta^^crin" 
{Bit.  lib  Itf*  trcre  rttnukablf  small  MkI  cuUI,  liia  Uinela  tuntimialty  const tpolfli), 
ud  hU  gefwra)  condiiioia  feeble.  Wlien  bul  \\\ttr  ymiH  oJil,  h\\  bum  un  uim  oon- 
*ion  admiiuilered  lo  Mat  by  mlotAke  a  t«upooaful  of  ibe  (Inclttne  oi  optitm. 

B;  (icnntcnt  cflurtt  oiilj  wa«  his  tific  uicd  i  but  tbc  thoek  lu  hit  ncrroia  ajfAan 
WM  w  prai  ibai,  for  ori»  year  >ftor,  l>»ih  ligs  were  cciraplMcIy  pimlyud.  Fuiall; 
ha  r^gattiod  a  ftcKtiun  uf  >t/e»i;tlt,  until  h<  toat:ticd  lh<  cvnilitiou  alccadjr  dcKrilxd, 

The  elcctro-mDfctiUrMntrMulity  i\A  clcctro-uitiblUiy,  not  only  nf  ihc  Itmbt,  bui 
of  tlie  entire  body,  wtu  muck  Improvvd.  I'lie  boy  could  bear,  without  palit,  «  bra- 
dk  cunctit  of  MificicBt  iMOuliy  10  |>r<Mi()it«  a  grown  penon  in  ordinuy  tmllh.  Ttw 
Ant  cencnl  «pplicmtioB  KcioeJ  lo  benefit  Iubl 

He  felt  Gfbier  tad  belier.  Six  MbMqaaiit  SMncen  jncrcaMd  kit  appetilev  ptrc«]Hi> 
biy  anemeniMl  lu>  atroiKiJi,  on)  tclicied  In*  cofwli|xUK>a.  At  ihia  lime  hi«  l«g* 
begao  to  feel  wtnewhil  wtxitiet,  while  he  wu  unable  lo  be&r  a  ciurest  of  »  ([real 
lotcnaty  at  before.  The  patient  um  nnilcr  ttcalment  aooic  two  monlhi,  and  leccivcJ 
■boMt  iwcatjr-fiTc  appllmioat.  The  tcnipostiuc  of  bb  legi*  and  of  kit  whole  bndyi 
told  fCTj  decideilljr  inipni*al. 

lli)^  \eff>  had  grovn  liugei,  uid  when  ba  dboontioiMd  trsacnmt  hn  {cMnl  heallb 
wu  fair,  and  bis  gait  neuty  naniial, 

Hysurual  Paraiysis. — The  hysterical  form  of  parilysia  is  cotisciiii- 
DOiul,  because  the  entire  central  nervous  syfiteiii  is  d<.-generaied  into  a 
condition  of  abnonnal  susceptibility  (sec  chapter  on  Hysiciia  and  allied 
Affections). 

EUitrs-Diagnfisit. — In  this  form  of  poralysi't,  the  electro-muscular 
coDtraciiliiy  in  recent  cases  is  unimjtajrcd  ;  in  old  cases  it  may  be  im- 
paired or  lost,  or  tbc  electro-sensibility  may  be  very  tnucli  blunted. 
Dipleiipc  conlractioos  sometimes  appear  in  hysteria.  The  losa  of  |H>wer 
is  usually  incomplete,  and  sooner  or  later  recovery  usually  laket 
place. 

Trtatmtnl. — The  disease  is  constitutional  and  dctn-inds  general  as 
well  aft  local  treatment.     It  many  instances  general  faiadixation  pro- 
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motes  rapid  r«oveTy  ;  other  cases  arc  very  rebellious  and  only  \vapim 
lip  lo  a  certain  point.  The  gcDeral  Ucatmeiit  may  be  combined  viib 
centra]  galvanization  and  lanuHzatkia  of  tbe  afTectcd  part. 

Tlic  fulluwiiig  case  is  an  example  of  its  inHucnce  in  the  tramienl 
form  of  this  affcciion  : — 


Ifyittritiil  paralynt  af  rigM  arm — Att^h  frtfiottfy  reftat€4^lmmtdiaU  rttuf 
fritm  leealittJ  /arajtitalion. 

CkSB  LV. — A  young  lAdy,  of  an  cxccMivcIy  nervous  urgMUMlion,  wms  Ira>fMBlIf 
nibjecl  lo  hyrlerical  aliacki.  when  aw:  a\  licr  arms  (BCBeralty  the  tiefat)  *lmj% 
b«caine  perfectly  uueuhetic  and  almost  powcrlea.  As  a  rale,  bcr  ara  rcmalnal  Ja 
tfaU  condition  aboui  an  hour. 

On  oac  LKcasion.  hiuiiciliaidy  after  an  atcack,  a  powerful  faiwUc  cnreu  w»4i> 
natA  for  two  mlruile*  thronch  the  arm,  from  the  wri^t  to  the  lUtoiililer,  eoapktdy 
di&upaliaif  tlic  aoMiUiEaui  aud  rtsiMUit:  the  lutit  {kiwci.  Muuy  aiailar  apptuatiM^ 
(Juriug  bulBei|ticrit  attackii  invxrii-biy  ptodnoed  the  ame  renilL 

Gtturai  faraiyiu  of  an  Mysttwuai  tkawacto',  vfitk  lou  of  m»ti9>»  af  htUt  lit  mffm 

and  Inwr  limkt,  »nJ  iettr^  alrapiiy  ef  tht  mitteirt  of  Iht  "ff*^  /imit — JPoMnt 
tUh  rymftamr —  Fery  great  improvamtmt  tut  itot  abtotuU  rteavtry  tutder ferifi*ni 
imtl  cattral  galvanhatwit. 

Cam:  I.VI,  ~-\fri,  S.,  of  Suten  Itland,  aged  41,  wa>  the  moH  rcmarkabte  iUB> 
traiionof  itiGi:n'ii:ji:y  ifrytlvantiatioii  In  paralysis  lliat  hu  ever  bllen  wider  our  obtcr. 
vat  ion.  Tlic  patient  6tM  came  uixlcx  our  I'sre  Sept.  35,  1668.  NuMDIOMhaMMe 
■he  MiHeral  a  miicarriai^  Chat  had  left  ha  in^a  oindition  of  "alter  helpteunOL  Doth 
npprr  uul  lower  litnbft  wcrf  completely  paralywd,  the  only  jwwer  reinaioing  b«iBj  a 
slight  lunitcl  inovcmciiL  ul  [be  rmgcr*.  The  handi  wcie  pcriuancntly  ealciKlcil,  iLc 
inici-ovtci  greatly  airophied,  and  ilic  miucks  af  ihc  arm  aad  fomriii  Here  w  mac^ 
•thranken  ihu  the  cireuRiference  of  the  artn  vrat  dimtnUhed  ta  the  extent  af  heiwees 
one  and  [nii  inchc!i.  The  |i>vrcr  limbi  were  ali«vlul«ly  motMtilet*— nui  a  niaKJa 
cave  even  ihc  farble^t  rcvpunK  lo  the  wiU,  The  muKle*  of  tbe  loaner  limbs  ««r«  bet 
liiile  ncrophied  even  bclaw  Ihe  knee;  hut  ihe  tkin  prctcntcJ  a  jikuIiu'  i;)u»y  t^ 
l«arance  tliAt  U  iwMciaicd  with  iir«atl]r  impaired  nutiUivn,  which  ha>  been  docribcd 
by  Dn.  Mitchell,  MotehuUM;,  and  Keen.'  There  wai,  howercr,  no  fain,  whjdk 
ihete  ph)-(iciuit  found  to  he  an  invahobU  acconpaDiment  of  ctowj  «kin4hai  ret»ltcd 
from  injury  lo  a  sent.  The  appearance  of  the  ikta  may  be  bat  uixleniood  \rf  eoA- 
paring  il  10  a  dcatriied  wound.  This  appoaraiiM  mu  mini  markod  bdow  the  koeea. 
Both  u|}p«(  and  lower  limbs  were  very  cold  and  very  temiiive  10  cold.  Tktrt  an/  «m 
/>M  0/  ftmeravtr  tht  bUi'id^r  or  rtftmrn.  Appetite  and  di£C«ioa  were  guod,  bat 
there  araa  wme  dyipncea.  Tbe  palieul  alto  ^ept  well  luually,  although  ronprUcd  10 
Ue  contlinlty  00  her  back  unteu  >lic  wa*  turned  ova.  Tbe  importuil  featwo  of  IIm 
OHC  wai  the  iciiuukably  healthful  performance  of  moit  uf  the  vital  fuaciioui,  ts» 
iirinedwith  ahMilule  hi^lplcunta.  Ak  the  little  cnoliouof  her  Ao^enu-as  not  MfieMK: 
(9  anable  her  to  graup  even  Ihe  lighted  object,  it  wa>  Decenary  for  the  nnne  lo  UnJ 

*  Gtunlial  Wounds  ■od  olha  Ingorin  of  Netre*.     1864.    Pp.    ^%  8a 


he(.  DxHy  ihc  wu  Uflcd  out  of  bed  and  plu«d  in  ui  inTtlid'xhatr  that  couH  be 
lovrcTcd  into  »  horuoalnl  poatien.  To  lit  up  in  an  CRilnar/  chair  was  inipcHutile. 
^cc  tlic  flcxtuu  of  bcf  Umbt  ckuaed  uDbcwible  ptliu  la  ttic  joints. 

The  birain  wu  uiually  dear,  thoii£h  the  mcmury  bail  been  «o(ne<«liU  Linpaind. 
The  paiieni  w-u  fuqinvia^y  buofftnl ;  hn!  niitunod  menul  exenton,  even  the  tewl- 
int:  of  a  tliort  paragraph,  wu  foQowel  b)- lenxuioniof  wou-incmi. 

The  paiicni  wu  of  a  neivoatcMtstilutioa,  hadtiever  b«m  capable  of  peal  exertion 
and  for  a  long  time  beCMC  tlic  altadi  had  complnjiioil  of  nnrabnHi,  tinfjiing,  tad  otha 
fnaaaiitoty  aynpioou. 

EUtlPU  txaa^naliu*  Umu-ciI,  to.  vat  Mpertril,  abuilvte  loa  of  eWtro-muKukf 
COD  tract  iiitf,  in  both  llie  upj-cr  ati<!  lower  limbA,  to  Iho  fariulic  current.  A  ttrong 
ptnoic  ctKTcnt  produced  feeble  coniractinai  iii  the  cxicnuwi  and  ttxon  of  ihc  forc- 
•rau,  bdl  none  wtiuevcr  nf  the  masdet  of  the  lower  limH  There  was  alio  very 
great  aineithciia,  Aiulgena  cxistod  in  tbc  lower  limbt.  In  the  armt,  (ottuta*,  uiA 
iDgeri,  ilicrc  wb»  aftJttvt  kyftrititktiia  of  the  umt4  ef  foiuA,  €9»}«iited  toilk  JreiJtd 
aiMigiM.  A  tolerably  itroag  cunetkt  localttcd  in  tlie  mutdes  wa&  not  painfal,  bat 
the  aliEhlot  loDcb  on  the  Mifacc  waa  nnplcuaAi.  Two  important  feature*  of  the 
cue  were  Ttfitx  ipaiou  «f  tht  atHKiti  »f  tiu  tva€r  Utn^  ditring  eUtlritatkn.  anJ  a 
ftmiiar  nutation  Ik^^ngk  tkt  wkoli  tifrvaui  ramiJUaliam  afttr  tiettritaii^m.  The 
pftlieat  coraparcdll  to  "  wave*  «f  NiuAlion  "  roIUoj[upu>d  down  the  Umbi.'  Thii 
teniaiian  wat  winctiRie)  fell  nne  or  two  liayi  aflec  the  applii'atlaii. 

Taktoj;  into  ooAtideraiion  all  tlicfacttof  the  mm — thecompleteneuof  iheporalyslii 
the  low  of  miucular  contractility,  the  absence  of  pain  in  tbc  Uiiibfe  or  in  tlie  t^rw,  the 
■Inenoe of  an;  morbid  qrmpigmtin  the  rectum  or  bladder,  or  of  a  fecliii|[  of  conUriciUHi 
HI  ihc  abdomen,  Iho  abiancc  of  spiiul  teiidemeia,  or  ofatenMtioaof  p^  when  ice  or 
hot  water  were  applied  to  tbc  back,  and  the  various  and  peculiar  behavior  un^  elec- 
tiitaliaa,  wc  concluded  that  tbc  caw  •n.i  one  of  a  hyncrUal  character. 

The  treatnerit  conosted  rUcAy  in  central  and  localind  tiectriiaiion  three  timeo  a 
week,  ifoth  metfaiKU  were  luod  at  the  muk  titling  At  first  the  farodic  current  wm 
ued,  bat  witbool  niaklnji  >ny  impcuiaa  un  the  ditcaie.  The  tint  application  of  the 
galvanic  cofrent  look  Immediate  eSect.  The  next  day  the  patient  could  rajie  both  of 
W  lowei  limb*  iia  inchea  fruin  tlie  huiiroutal.  as  &hc  lay  b  bcr  chair.  Tbc  tmprove- 
iDCiit  WM  perimDcnt  aiul  pn^iTeutiv.  Another  unifuLir  feature  waa  that,  ui  ipiie  of 
lue  wettkneu  and  hcl|>lei«ncBi>,  (he  pitient  could  and  did  bur  with  bebchl  protracted 
ftpplk»liou4.  Lo  «rdci  to  biinc  tbc  whole  body  uodcr  cbc  iuQuen<.-e  of  the  current  at 
one  uiini£,  and  at  tbc  umc  lime  to  i^vc  the  needful  aitentian  lu  tbc  afloctoJ  muadd 
aod  groupE  of  muKles  the  utiings  wore  Eomctimn  double  tlic  average  length. 
'  Impiorcinent  in  the  upper  litnhs  followed  improvciucnt  iu  tlic  lower.  The  cxtco- 
M*n  and  Rexon  of  the  arm  and  foicann  won  began  lo  icnime  Ihdr  contractility  under 
the  fjiradic  citiTcnt. 

January,  iS69«  the  pnticot  had  itcaJSy  progrcaacd  from  day  to  day.  Aitbough 
healthful  contra^iiont  were  not  obtained  In  Ihc  inuMJc^  below  the  knee,  even  under 
the  galnok  current,  )«t  the  akin  had  a  k«  glo»y  appearance,  and  the  powar  of  mo- 
tloQ  hftd  grcftlly  iacrcased. 

Tbt  bnpconnient  in  the  anna,  though  at  fint  Uow,  u-ai  tubsequenlly  more  Ta[^  ir 


'  One  of  the  authors  luw  experienced  a  prediely  Mmikr  leiualion  through  the  braiog 
I  cord,  and  all  Ihc  ramilicalioni  of  the  ner>«s,  after  an  ovcrdote  of  huiieeth. 
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the  nppfT  than  in  ibe  tows  Unibi.  By  Jan.  I,  both  tbe  wiM  and  &mui»  U  fa 
captibl^  mlirgid,  m  tra«  iImi  Aom  by  meunrentent.  Tbe  patiait  conld  hnSt 
li|h  objects,  Micl  WW)  1x|;uiniaE>  in  ai>  kwkvraiU  way,  to  fc«tl  bcrtdf.  She  ceM  A 
in  ncttity  a  natiml  pouiioo  in  bet  chair,  and  whcu  well  wqipuned  lodil  >uai  tm  it 
imtAnt. 

Feb.  I,  tS69,  tlw  tmtiDcnt  wu  abtiidoiMd,  becauM  ibe  p4licn(  Kcnad  farthi 
lime  lo  renuin  uationafy.  At  th&l  tine  «bc  hail  inercaicil  m  wei^u  lo  tbe  euat,  b 
b  jmit  to  etlinutf,  of  [iventy-fiii«  ponnds,  nliboiigb  tbe  p»iiani  wan  not  wt^jlied.  Sht 
was  able  lo  tead  ihoit  parajftapb*,  Mid  took  bcr  b«M>k  ot  paper  daily. 

On  account  of  tbe  Heakncw  of  the  pcTonci  miiKics  of  ibe  t'igfn  Veg.,  ibc  fool  hat 
all  along  exhibited  a  tendcDc?  to  turn  In.     litis  ^rmptoin  dU  >ot  Inpron. 

After  the  ttcatmcnt  wai  diKoatiuucd,  tbe  patient  itill  pn>(rc»cd. 

Wbciili>.t  seen.  Augiiii  i8;a,  die  had  gained  fcom  thirty  lo  forty  ponads  b«ii(h. 
bad  nearly  full  aie  of  her  tnni  and  baadt,  w-fajcb  bad  trained  tbeir  fnll  dw,  aail  nt 
able  toitcp  ttitbauiiluiGc  and  appeared  to  be  prevcDtcd  £r<tm  walking  aJcacwlili; 
gtddintat.     She  couM  read  for  houn  at  a  time  wliboui  cxcodvc  taiigiK. 

The  improvement  in  ibe  laat  few  months  bad  been  pently  aided  by  lyttcmallc  n^ 
Ling  and  in»vciucatia 

In  iht  al'ovc  cxtraordinaty  case  the  record  was  never  complete,  twi 
the  rcsulls  of  itcatmcnl  wvrc  most  inlercsiing  and  rvmarkable. 

Cfnlrat  Paralyin. — Central  [»»rftly«M  are  those  which  dcitend  on 
.Hotiie  special  and  distiricc  morbid  coiidttion  of  the  brain,  spinal  conlttf 
syntimthctit. 

Heiiii|>tegii  and  parajilcgia,  with  Ihcir  complications,  arc  the  more 
frequent  and  inijiortan:  iiianife»tatioii^  of  paralysis  of  central  origin. 

When  the  tuorbid  piocc&s  i&  ia  the  ceiilral  ganglia,  tbe  reaaion  n^ 
be  either  normal,  or  increased  oi  decreased. 

^Vhcn  dizziness  is  excited  b/  a  vcrj*  mild  galvanic  current,  ihocH 
reason  to  su^pccc  some  luurbid  procchA  vnihin  the  brain.  The  diagM- 
lis  of  Ihc  disca&cs  of  the  brain  witli  which  hemipici^ia  is  as^ociited  d 
much  aided  by  the  ophthalmoscope:,  which  frequently  reveals  ctungct 
in  the  oplic  disk,  the  retina,  the  choroid,  and  llic  Ulood-vcs^cli.  Cat- 
brai  effuswn  may  l>c  indicated  by  congestion  or  iiifiltiation  trf  the  ovt* 
dtslcs  on  the  side  on  which  the  clot  exists ;  tuiMrt  of  the  brain  by  art' 
litis,  neuro-retinitis,  and  ischxmia  ;  tofffning  occasionally  by  neorto 
or  atrophy. 

Prognoiis. — The  prt^nosis  of  hemiplegia  tinder  treatment  byekc- 
iricity  IS  in  general  much  better  than  has  been  supposed.  MAnifenlTi 
everything  depends  on  the  nature  and  scat  of  the  affection  as  w«D  •* 
on  (he  age  and  constitution  of  the  patient. 

The  prognosis  is  better  in  proportion  as  Ibe  symptoms  are  unoyn- 
plicated  ;  bi-'Ucr  in  llie  young  and  mid  ll!:-.T(jt'>l  thmi  in  ihj  old.  C*ui 
iKaiare44iH»i-ifU!^hiy<iwedAi  ttt  Uavc  k9  tnarJu  behnd  are  esceftitm^- 
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J^e  improvement,  Affwevtr  rapidly  it  may  frogreu  at  frit,  uiuaily  ttofx 
at  some  fctnl  thort  ef  a  perftct  evre.  The  raajorily  of  cases  can  be 
benefited,  somctiincs  rapidly  benefited,  up  to  a  certain  pvint,  after  whicfa 
the  improvement  cAnnol  be  pushed  by  any  amount  of  treatment.  It  is 
fufthennore  always  tMcessary  to  bear  in  mind  the  linbility  to  othei 
anacltft ;  very  many  cases  arc  improved  at  once  and  rapidly,  while  witl- 
othcrs  itte  progress  is  almost  impcrce|>tibly  slow. 

In /j/MiVa^  symptom  J  (naelancholia,  hypochondria,  etc),  tbepto^o 
tis  is  often  iiuite  fovorable.  A  persiatence  of  these  psychical  oomplica 
tion&,  even  when  other  symptoms  appear  to  yield,  wc  have  come  to 
regard  as  an  unfavonible  sign. 

In  antuthttia,  when  ttncom plicated  with  other  symptoms,  the  prog- 
nosis is  remarkably  good,  even  when  variously  complicated  with  paraly* 
ais  of  mooon  or  disorder  of  llie  cranial  nerres,  and  ihc  anaesthesia  may 
yield*  even  though  its  associated  symptoms  arc  not  affected. 

In  Mvere  disorders  of  speeeh  the  prognoais  ia  not  very  favorable. 
Thej*  are,  Ijowcver,  susceptible  of  treatment. 

In  impairment  of  ttutrithn — ihc  iiiu^ctilai'  airojihy  thjit  so  frequently 
accompanies  hemiplegia — the  prognosis,  especially  when  ihc  cases  have 
not  been  too  long  neglected,  Is  oftentimes  exceedingly  favorable.  AAer 
the  affected  lower  limbs  have  become  much  reduced,  ibcy  may  by  per- 
severing faradicadon  and  galvanuEation  be  restored  to  their  normal  sit«>. 
rin  conlractiona  of  niuK:1es  and  convulsions,  the  progtto&is  is  anfavot- 
te. 
In  disorders  of  bladder  and  rectmn,  the  prognosis  is  not  very  favorable. 
In  affections  of  the  joints  the  prognosis  is  not  very  favorable. 
In  cases  complicated  with  hysteria  or  hyslerical  symptouis  the  prog- 
nosis is  better  than  in  cases  mil  so  complicated.  In  very  strong  and 
vigorous  persons  of  coarse  organisation  the  jirognosis  is  generally  not  so 
good  as  in  the  nervons  organization. 

Other  conditions  being  the  same,  the  prognosis  is  much  better  for 
those  cases  where  the  ana  is  not  atft^cted  ;  and  when  both  the  arm  and 
leg  are  affected,  the  leg  is  sti^crptible  of  the  earliest  and  greatest  im> 
^krovcment.  The  diief  dtflSculty  in  the  hand  is  usually  with  the  exten- 
sort  and  inter-cnei,  which,  being  very  long  and  weak  muscles,  and  act- 
ing as  they  do  at  the  worst  |x>wcr  of  the  lever,  arc  the  greatest  snffcrers 
in  hemiplegia,  and  are  very  slow  to  resume  their  nornul  runclions. 

It  should  always  be  borne  in  mind  that  the  tendency  of  the  disease  is 
toward  recovery  up  to  a  certain  extent,  and  that  the  improvement  whicJt 
takes  place  in  the  early  stages  someiinies  very  rapidly,  is  partly  due  to 

lure  and  time. 
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Eltitrical  Treatment. — Diseases  or  tile  btaia  of  Ibc  diSeceot  Tuiditl 
arc  to  be  treated  by  both  general  and  localixed  fanidiuiion  acconii^ 
lo  the  indications  ai  each  case.  General  faradization  is  frequcDtlf  ii- 
dicaicd  in  hemiplegia  as  in  other  m&tiirestationi  of  disease  of  the  btaii^ 
on  account  0/  the  gtntrai  dtbitUy  of  the  /unclions  that  MUmpuaa 
and  follows  an  atiatk  ef  disease  of  the  ^rain.  It  improves  tkt  geaem 
ttufriiitm. 

Central  galvanisation  with  a  very  mild  current  is  a  uicthod  of  oejd- 
meat  that  is  or  great  service  in  these  conditions.  The  special  rofuiind 
iocaliij'  of  the  galvaniiatian  will  dei>end  on  the  supposed  locality  of  the 
disease. 

It  is  well  to  use  ceotfal  galvanisation  alternately  with  gencfil  oc 
localized  faradixatioQ. 

There  is  little  doubt  that  this  method  of  treaunent,  when  nototti- 
done,  ads  beneficially  on  the  nutrition  of  the  brain,  directly  by  ibe 
passage  of  the  ciineiit  ihroiigb  the  brain,  and  indirectly  through  ibc 
modification  of  the  cerebral  circulation  by  the  inicatioa  of  the  tjiapt 
thelic. 

It  iiitist  be  confessed,  however,  that  the  exclusive  use  of  ceotnl  pi- 
voni^ation  in  cranial  disorder  is  far  from  being  satisiactoty,  and  for  tbcx 
four  reasons ;  J-'irtt.     With  all  our  improved  means  of  diagnotis  it  it 
iiiiposiiible  10  hx  with  anything  more  than  approximate  ccjuinty  Uk 
seat  or  even  the  nature  of  the  morbid  process  in  diseases  of  the  brain . 
hence,  alt  localieation  of  the  galvjiiiic  current  in  this  or  thai  part  cf  the 
head  must  at  best  b<  cn>pirical  and  tentative.     Stiondiy.    it  it  "^ 
possible  to  localize  the  galvanic  current  entirely  in  any  small  portioadf 
tlic  brain.     Thirdly,     Discue*  of  tlic  br<iin  are  usually  accoiit|)U>(d 
and  followed  by  general  feebleness  thai  demands  constiiutioiul  titil- 
meni.  hr\^  fourthly,  the  paralysis  will  not  yiel<l  to  merely  ceotraltnai- 
nieuE  directed  10  the  seat  of  the  disease,  but  mu&i  be  treated  iiteC   l> 
hemiplegia  also  the  spinal  cord  becomes  aflecied  through  diieue ;  hcoce 
the  theoretical  indication  for  galvaniuiion  of  the  spitw,  or,  bdler  ^ 
the  entire  method  of  central  galvanisation. 

General  faradizalion,  thoroughly  used,  alfects  all  parts  of  the  brain  ixd 
the  sympathetic  at  each  application,  and  in  addition  poweriiilly  *>'' 
beneficially  affects  the  entire  periphery.  The  improvement  wbiti  ** 
acquired  by  the  exlrcmilics  and  by  all  the  supcr^dal  muscles.  stAM 
the  viscera  especially,  under  general  faradixation,  we  believe,  r««* 
favaral'ly  on  the  brain  and  aids  the  reparative  protest.  Our  ^st  ra^ 
thus  far  have  been  eirtaiited  by  the  combinatien  of  iocaliitd faradiui^ 
of  the  paralysed  MMsiUSj  gintralfaradit<U$on,  amdftntraj  ^ali^antutH* 
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In  the  tniLJonty  af  cases  of  hemiplegia  the  muscles  aie  not  so  badly 
^nralyiicd  that  they  will  notrcadily  contract  during  the  process  of  general 
fiiradizalion.  Localized  faradiiation  with  careful  and  special  reference 
to  the  niot(»'  poioti  is  therefore  DOt  necesaary,  and  as  general  faradiia- 
tion acts  more  or  tc^s  on  the  spinal  cord,  which  is  secondarily  affected, 
and  on  the  whole  tystem,  which  in  time  becomes  debilitated,  as  well  as 
on  the  paralyzed  muscles,  it  is  well  oftentimes  to  use  that  method  in 
connection  nith  localized  faradization  or  in  preference  to  it. 

In  regard  to  the  comparative  merits  of  central  galvanitation,  periph- 
eral and  general  faradiiation,  and  localised  galvanization  of  the  nerve- 
centres,  in  hemiplegia,  we  should  say  decidedly  that  the  latter  metliod — 
localiicd  galranizatioQ  of  the  brain,  sympathetic,  and  spinal  cord — is  the 
least  important.  By  itself  atone,  unaided  by  other  methods,  it  will  ac- 
complish but  a  little.  It  comes  in  very  well,  however,  to  aupplcincnt 
other  methods,  and  may  be  used  in  connection  with  them.  The  full 
method  of  cenli^l  galvanization,  however,  by  acting  thoroughly  on  the 
whole  central  nervous  systcio,  accomplishes  much  in  hemiplcjcia,  and 
taay  carry  on  the  improvement  after  neripheral  and  general  faradization 
have  finished  their  work  and  lost  iheir  efficacy. 

Tiim  6/  beginning  Treatment. — In  regard  to  the  time  of  bejjinning 
treatment  after  an  attack  of  hemiplegia,  each  case  must  be  studied  by 
itself.     As  a  nik,  it  is  better  to  wait  two  or  three  wcclc5f  until  the  active 
irritation  in  the  brain  has  in  a  tneamre  suhnded.     The  almo-;t  univer- 
sally enleriained  idea,  that  it  is  belter  in  all  cases  10  wait  three,  four,  or 
six  months,  until  the  muscles  have  been  long  aliophicd  and  contracted, 
and  the  shoalder  joint  become  perhaps  permanently  immovable,  before 
beginning  etcctncal  treatment,  is  one  of  the  most  serious  errors  of  electro- 
tlierapctitics.     //proper  eaution  be  used,  it  is  never  necessary  to  injure 
the  patient  at  any  stage  of  the  disease.     Cases  that  are  taken  early  may 
be  treated  at  first  by  exclusively  localiwd  faradization  ;  and  aOerwards, 
when  that  has  accomplished  all  that  it  can  and  the  patient  ceases  to 
progress,  it  may  be  well  to  resort  to  general  faradization  and  central 
galvanitalion.     Electrization  of  the  facial  muscles  on  the  affected  side 
donictimcs  materially  aids  the  speech,  but  it  may  cause  unpleasant 
syniptonu,  and  in  the  early  stages  especially  should  be  avoided.     Mild 
galvanization  may  sometimes  Uc  used  before  faradization  of  the  muscles. 
Aetetsoria  to  Eicclrual  Treatment  of  Paralytis. — The  treatment  of 
paralysis  of  all  kinds  by  electricity  may  be  greatly  aided  by  observing 
_ttie  following  rules ; 

I.  Thoroughly  Male  the  part  with  wann  water  before  beginning  treat 
nt.    When  this  is  done  a  much  feebler  current  will  produce  contno 
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uuns  and  the  eontractiuns^tll  he  more  active,  and  fome  muscin  will 
readily  contracl  which  othtrvrisc  would  not  contract  at  all. 

The  skin  when  dry  is,  as  wc  have  seen  <Elcclro-Phj'jiologv,  p.icS),  a 
poor  conductor,  and  in  proportion  as  it  becomes  thoroughly  moistened 
in  that  pto[)»nir>n  doc«  its  conduct ivily  increase. 

2.  Relax  the  mii«cles  when  Che  application  is  made.  The  advan- 
tage or  tile  observance  of  this  rule  is  decided  (sec  Electro-Physiology, 
p.  143). 

Iti  treating  paralysis  of  the  extensor  muscles  of  Ihc  hand,  lor  example, 
ilex  the  hand  backward  a  hitlc  and  then  relax  the  extensor  muscles.  In 
treating  patalysid  of  the  percnei  muscles  of  the  leg,  raise  the  foot  loat  to 
relax  these  nntscles  and  the  tibialis  anticns.  The  muscles  of  the  tliigh 
arc  most  it'Lixcd  when  the  jiaiirnt  is  sitting,  and  most  leme  when  the 
p&licnt  stands.  In  treating  paralysis  of  the  face,  draw  back  the  muscles 
of  the  affected  !i>ide  tovrard  the  ear.  Dr.  C.  £.  Dctinold  has  suggested 
the  use  of  a  blunt,  curved  wHre.  This  wire  i«  placed  in  the  comer  of 
the  mouth  and  the  otiicr  end  is  attached  by  an  elastic  to  a  curircd  wire 
behind  the  car.  This  contrivance  ni.iy  be  worn  not  only  during  treat- 
rai:nt,  but  at  night,  if  it  be  not  too  digagteeaWe,  a.n6  an  hour  or  so 
during  the  day. 

For  ke<.-ping  the  hand  raised  in  lead  paralysis,  Dr.  Geo.  Van  nibber. 
of  Ualiiniorc,  has  devised  a  contrivance  consisting  of  Sayre's  ani5cial 
rubber  muscli;  conrccled  by  eyelet*  to  elaitic  band»  attaihtd  by  ad- 
hesive plaster  to  the  arm  above  the  elbow  at  one  extremity,  and  at  (he 
Other  extremity  to  ihc  hand  and  fingers. 

Dr.  Van  Bibber  has  utilixcd  the  same  principle  in  the  treatment  of 
plo»3.  In  order  to  hold  up  the  lid  he  applies  a  narrow  btl  of  adhesive 
plaatcr  to  the  forehead,  and  to  the  Hd  itself. 

3.  Enlist  the  menial  co-opemtton  of  the  patient  in  the  treatment.  Let 
him  try  to  move  ihc  paralyzed  muscles  at  the  Pfrymoment  that  the  cur- 
rent Is  applied.  Concentration  of  will  alone  is  sufBcicnt  to  help  |>«r- 
alysis,  as  has  been  proveii  by  actual  experiment. 

4.  Passive  inuvements  of  the  limbs  at  the  joints,  massage,  and  niani* 
pulation  of  individual  [luisclcs.  The  joints  should  be  rotated  so  as  to 
combat  the  tendency  to  stiffness  and  the  kneading  of  the  muscles  shook) 
be  carefully  and  thoroughly  performed,  massage  and  passive  movemcna 
are  uraally  but  h.t]f  done. 

J.  Apply  dry  heat  to  tlie  affected  muscles  before  Ihc  electricity  is  ap- 
plied, or  at  any  lime  during  the  intervals.  This  can  be  done  in  varinil 
ways.  A  good  way  to  bring  a  paralysed  arm  or  leg  under  the  prolonged 
influence  of  dry  heat  is  to  talce  a  common  sewer-pipe  as  sold  in  the 
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»,  of  a  suitable  size  and  cumtnre,  heat  it  through  in  an  ot«d,  cover  it 
wiih  dolht  and  let  the  limb  remain  in  it  until  tlic  heat  is  diuti|ute<l.  In 
this  way  not  only  the  forearm  and  leg,  but  ihc  whole  sum,  indiiding  Uie 
shouldvr-joint  and  tbc  ihigh  with  joint,  cui  Lc  daily  subjected  lo  the  ef- 
fect of  the  prolonged  heat.  This  treatment  not  only  IcnipOrahly  incrcawi 
the  electro  muscular  contractility  of  the  paralyzed  muscles,  but  iwrma- 
nently  iniprovci  the  nutrition  both  of  the  masclcs  and  of  the  stiffened 
joints.  Dr.  Charles  P.  Taylor  allows  his  ifaialyzcd  |>at)ents  la  warn 
their  paralyzed  limbs  in  a  hot  oven  arranged  for  that  purpose, 

All  the  above  suggestions  will  apply  to  the  treatment  of  every  form 
of  paralysis. 

Jtigkl  iemi^egU  romimg  m  grttdmaify,  witk  mtmttun  aMdftUntn  Im  right  ///; 
iligkt  anmii0ieiia  tf  rigU  ha»d,  anJ  leiuidrraiit  ifucttktjia  «/  rigAi  Ug ;  tfmt 
dimiHMivti  ff  dtfttvmutmlar  cntfrtuti/ity  iu  rigAt  lex — Cajtratgim,  $n»mnis, 
and  gTMt  mtHTal  4tfrttsi»» — Trnpartnnl  unfrnfmnl  tiitdtT  grmrral fartJitiilifia 
and ftri^eral  g/ih.vniiafien—S'UtfftiniJ  rfHfTnJ  aUttfi, 

.  Cask  LVII.— linn.  Mr.  U,  .oieed  53,  for  iinoy  yews  Unitcil  States  Senator. 
va*  ntend  10  m  OautKr  19,  ti6S,  bf  f rof.  Au<ili<i  KImt.  Dnrini;  tb«  «^ctt«in«nl  ol 
tin  IwiiwuliwcBt  Trial  tlit  patient,  wlw«e  c«n»titulioa  wa»  alwsyt  fappcncd  lo  be  of 
tlM  ftToagast.  otwencd  a  fedniK  of  coUMaa  of  the  rijjhl  leg  nt  night.  This  caMiN>«s 
bowciwr,  wa«  noi  wry  marlud,  nnee  km  BitcDiion  wu  tint  odled  to  ilie  conilllloa  bjp 
bi>  wife,  Uae  (by,  while  ib  Codkicm,  umI  aburlly  aiitr  Ike  fldWery  d(  hit  opiann  on 
tbc  ImpMcbiDaUi  hcopeiicnoed  a  iligbt  aitkck  oflicnuplefU,  which  he cMleavorcd 
to  walk  otC 

Before  comii>e  lo  New  Vork,  be  hod  rcccircd  llic  <reTy  pcmicioiu  mMcc  io  take 
vigDtoMS  ind  levere  niuuulu  cicruie.  Acting  dihxi  ihii  uDroMunalemigcRkoii,  he 
bad  wrioutly  injwed  hifncUal  the  ntwnxtiiiit  labor  nf  cbi>|qHiig  wood.  He([rewde- 
ddniy  wone,  aad  becaras  wwwdingly  depecwed.  liodcr  Uie  advice  sml  medication 
Klmtni'tered  \tj  riof.  Ftint  lie  had  ncaKirably  ia^KOtcd.  anl  M  tbc  tiiiic  we  fmi  saw 
liim  tliert  was  1  icndmcy  towu^  recovery.  He  ean|)bu»eil,  howerer,  of  penwlcni 
nuonnia,  coiuideraUe  iputralcio,  with  iDdi^alioo,  pain  la  the  lowv  part  of  the  back, 
and  very  crtai  mental  depcentm. 

EiMtHt  ErammAMM, — Slight  anKdhena  of  right  huiH  ;  contjiterabic  a(  right  Xegi 
tome  diminulioa  of  elect ro-mUKnlar  coiilrscttlily  in  Ibt  niuiclc*  above  the  knc*  on  t\m 
tiKlil  side  :  no  dimniatiaei  of  cldrtro.muicular  icnuhilily  ;  the  voliiiional  power  of  tht 
■uwelos  was  biaM,  awl  the  patient  couWI  walk  s  coiuicUrabIc  distance. 

The  oue  demanded  a  fcneial  tonic  a*  well  aa  merely  local  treatioeiit,  and  we  accord 
iiffiy  awd  general  biadiiaiion  diUy,  or  every  other  day,  occacionally  making  aw  of 
galvaalaailoox  It  was  not  long  before  trnivomnent  was  matufatt  tn  all  tbc  laadli^ 
Qnpteiai.  He  *oaa  b^an  lo  deep  and  to  digesx  belter,  aadiwaa  aiiich  (elicv«d  of 
tbc  pains  In  tbc  back,  Ai  itie  end  of  6ik  wcekt  i)ic  pailcni  atiandoned  Kcatiiieui,  and 
10  far  impcoved  that  fai  the  earty  part  of  Ueceniba  he  reouned  hii  teat  la  Coagrea^ 
■ad  during  (he  eattre  irinler  coatinned  in  tbc  cacicue  of  hU  oOiciAl  duties. 

While  BiKlet  trtatnent  by  dcctiitlty,  he  at  the  laote  linie  ooatinued  the  u<c  of  l«o> 
mi'le  of  polBUium  and  other  internal  reinedtei^  with  special  rc'erence  to  the  tlonisch 
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Ill  ihc  "pnitfi  fuUowicf;  the  patient  vidtcd  Enrope,  where  he  mn  encased  lo  pleftit 
in  a  c*<w  U  law.  The  cKciu-ineni  brought  on  &  n«<v  attach,  which  left  him  in  a  con- 
dilina  of  despandcncr,  from  nbidi,  bvweveci  lie  ilowly  rallied.  He  arierwardt  died 
of  anotlier  disease:. 

Ghti9laryHf;eal Paralysis  {Gietto-p}iaryngtat  Paraiytit), — ^Thc  dis- 
tinctive features  of  this  affection  are  paralysis  of  the  muscles  of 
the  tongue.  lip«,  soft  palate,  and  al«o  uf  the  pharynx  and  larynx. 
There  is  difficulty  both  in  speaking  (cspcdally  in  pronouncing  certain 
letters)  and  swallowing.  The  saliva  dribbles.  Food  is  sometimes 
forced  into  the  nostnls  or  larynx.  In  the  last  stage  there  is  debility  and 
difficulty  of  respiration. 

Prognosis, — ^This  disease  is  believed  to  be  surely  fatal  in  a  few 
months.  Faradization  of  the  iiharynx  and  tongue  \%,  however,  of  esici»> 
tial  service  in  occas^ionally  relieving  the  diHiciiUy  in  deglutition,  and 
3.ho  some  of  the  other  symptoms. 


Ghtti-^karyngtal  fjtralysU  »/  nint  moiv/A/  tta»£ax~Grtat  i^fkalfy  in  tfitaJtimg 
anJ  fwaihming — Ttmp^r.iry  and  dtfidtd  imfmiime»l  tmdir  ftlr*dttaiio»  ami 
gm/vaiUuUiim  e/ tie  ajfirted  fartt. 

Cask  LVHl.— Mr.  K..  n^ci  43.  .1  Jioti.  uubliy.  plcitioric  Gctman, coiuulteil  us 
Ha/tS,  1867,  with  marke.i  anil  ty|iicalTynpl4m«r%f  f>lfM(n.phaiyn(;ealpBral]rtis.  IIJi 
iffiffictalljr  ot  speech  vna  very  ereat.  aod  any  attempt  lo  read  wai  eaoeedlaelr  ludtuoii^ 
Hi>  eipecial  dt(iicuily  wax  in  pronuundnK  ceriaiii  vuweli,  u  a,  u.  In  eating  partidM 
of  fond  were  thrown  iip  in  the  upper  and  pniKeriof  pharyngeal  cpaee,  and  liqaiHt  «xn»- 
times  were  expelled  thruueli  tlic  noitrilt. 

The  pntimt  rrferml  the  beginninj;  nf  hin  trymplonit  In  a  very  Kcrere  cold. 

Thr«<  locaJiied  faradlastiont  were  followed  by  manifeii  improTem-ent  in  aioM  of  th* 
iTmptORUk  and  eqiedolly  in  ihe  sHallowing. 

May  3% galmibatkm  wu  mmmencvd,  and  wasointmnMl  with  itil)  further  la^irov*- 
•neni  hath  iii  speaking  and  iwallowias. 

or  (he  itsuc  of  the  nue  we  have  never  heard. 

GfMn-fikarymgful _paraiyiis,  vrUk  ktmipltgi^of  U/t  siJi  »/ tAre*  jNOrf  llandimg^ 
Ckr^mt  flarymgitii — No  imfrovemenl  umifr  a  sh^rt  tc$irte  0/  tiettruatum. 

C.\sE  LIX.— Capl   Ucorgf  H  ,  jijcvl  55,  cnnsiilted  u«  on  Oetober  15,  ii!6"5,  with 

aymptoimot  hcmiptesio""'^  i;!"''*''™'"''' r»'*ly«*'  Certain  letters  ash,  p,  hecoald 
not  articulate^  and  conver^tion  wu  a  mniicr  uf  conslilctatile  diffiruity.  He  coaU 
wnlfe,  but  needed  affiktanc«  in  asc^niting  nain  or  crnwing  urects. 

The  accompniiyin)'   ^-mptomi  were  in  cvriy  way  ilivTiura|*in^     The  patient  ' 
parCiaily  in*anc.     Nilurally  kind  and  genial,  he  liad  hcfotne  cxccraiircly  iirilablc  and 
incoruidetale ;  wa«  al  time;  Impatient  mil  violent. 

LocaltMd  and  general  faradiMlion,  attempted  fo«  n  iliorl  time,  proved  of  no  NtYJcc, 
and  the  patient  wai  not  aicanneed  tn  continue  treatincnt.  We  aficrwards  le*rsed 
that  hii  symplomii  gradually  becnme  wane,  in  (p«te  of  varinu*  hydropathtc,  equdiaa^ 
and  other  md htids  of  cure  lit><  he  allempCed,  anl  in  liirce  year*  be  died. 
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We  do  not  prwumc  to  aay  ihai  ihc  case  ihai  immediately  follows  wai 

'oDc  to  whicli  there  bxd  been  any  decided  a,tTO]))i)'  of  nerve  ti».sue,  ai)d 

j'et  alt  the  ^iytnptomft  of  wKich  the  patient  con>i>1ained  vrere  of  the  nio«t 

pcrMstffit  and  disiressing  type,  and  seemed  to  point  unmislalcably  to 

^Inictural  leuon.     If  there  was  na  decided  stiuctur&]  change  present 

in  tbe  motor  lOOli  of  the  upper  portion  of  iKc  cordf  as  the  immediate 

,elf(rctsof  tlie  treatment  would  teem  to  indicate,  the  case  affords  an 

kinsinittive  illiistntioo  of  those  purely  functional  conditions  that  occi- 

Tsionally  nimulate  vith  such  eitactncss  incurable  diseases  ot   organic 

[origin. 

■Umpid Tt<«vtry  *f  a  Mfpfitd (Oif  0/ glotso-Utrynge^ paraiytii  0/ tJkret w^ri'  stanj- 
ing  tmiiir  gaJmfuaiti^H  0/  tAt  net  A  snJ  tifftr  fi'rtiam  of  tkt  c\rd. 

Casb  IJC. — Mr.  P..  a  gentletnan  aged  45.  wuK^t  (oui  liy  Dr.  Jamct  Ao'lcnbtn. 
'SoHw  three  jean  previously  ihc  paitcnl  li&d  fiHl  obKrvcd  «  Ulcbl  fcnxeof  siilTnc«t  in 
tbc  tongue.  Kuocuted  wiib  a  Icctingof  conitriction  in  thepliiUTiu  indUrjiii.  Ocra* 
^BtJIy  hit  «pecch  became  thkic  and  Immm  ;  (tiDM  w(>nlt  wvte  [ironounced  lia/lly,  uid 
he  Found  it  diftcnlt  tvcontmcl  the  liiJ%  At  hkIi  liai»  raxlioJ  apbunia  nm  |>te3c»t,  v\A 
when  he  iiiempteil  lo  ctmrene,  (he  cIToit  wnu  aXcncIa'.  with  a  ilcipee  of  diimmrort  if 
vol  pain.  For  tevertl  months  thcw  i}'mpli''int  h*il  rematned  uatiAoary,  trith  th« 
Addition  ualy  of  «oine  little  weakncis  <A  r«»pinili«n. 

Kiully,  IwTever,  he  noiioed  some  itifliculix  in  (he  act  of  tteijlatilign,  wbJdi  in  th* 
course  of  a  few  weeVs  to  rnaTko'lly  increawd  as  li>  ihrealen  ^uflbcflFion.  He  dreaded 
cvcty  allcmpt  at  catinfi,  and  fr«|ticntly  id  tbe  place  n{  hii  r^ular  meal  he  would  take 
%  considerable  quaBlilr  of  brandj,  Ihe  tlimulaling  cflccls  of  whUh  would  often  (cmpo. 
nuily  wem  loreuore  power  to  the  diieajed  pan*.  Kor  tMtn  than  tvro  jean  this 
|Mlienl  had  fufTeicd  in  this  vray.  Although  he  had  unceaait^ly  Kmghl  relief,  every 
■letliod  that  tic  aitcmpie^  Kignatly  failed  to  alTori  tbc  iJIghlcu  service  On  ap'plying 
for  eleclrieol  tr««inieTLt.  we  at  once  submitted  Hm  to  a  milditanM  ofe«ntTnlgalvB&i> 
xaiton,  after  which  a  ooncnl  of  lomewhal  greater  stieogth  wai  ftt  ntaily  at  poMiblo 
locatizcd  in  the  upper  partion  of  the  cord  and  iia  tnotut  roota.  Thia  accompliabed 
nothing,  and  ai  the  paltent  f^re  evliltticeof  bang  decidedly  naniaeepii bio  to  ordinary 
elccirical  influcsccsi  we  allcnipicd  al  the  second  ataaca  ta  IdcoUm  b  tlie  auppoMd 
MM  of  the  diaetK  a  current  from  15  cetia,  crmdudly  inrfcaun^  it  la  ij  celli. 

CoiMsderable  vertigo  with  di^M  tpaamodic  rontraclim  nf  the  larjnx  followed,  laat- 
inC  aevonl  oiiiiuteti  On  the  following  daj  lie  reported  that  he  n<u  able  In  eat  with 
■MrVedly  incroucd  romrort,  and  that  dcrbg  the  iniemU  of  eating  he  fell  complotely 
recovered.  Ei^l  wnilar  appllcationi,  bnt  with  gradually  decreaung  ureiiiilh  of  cuf 
rcBt,  were  fbllowed  by  complete  rec«very.  In  a  few  tnootha  he  lulTcrcd  a  alight  relapM 
from  which  he  tpecilily  r«i>T<Tcd  by  a  rfinrt  coune  of  trtattncnt.  Tvro  yean  l)ave 
eltpaed  ttnce  the  treatment,  and  the  patient  eetitlnues  welL 

DuxdftU  tfllu  mmtla  ^/  Ih*  ifiti  ami  ^Ait  leUA  Jytfiagio — tftl  trtmlttl. 

Cask  LXI.— Mr.  L..  aged  60,  referred  to  lu  bj  Dr.  E.  R.  Pca»lec,  wa.>i  paralyxcJ 
[bi  Ihe  moadet uipporlinu  the  head  and  t:ltin  ;  dviphagia  w».%  ■narked,  and  legiuitlioii 
[w»»komucb  lEppaired  that  eating  wai attended  with  much  dif&culty. 
JO 
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Oiirdk]cnoai<«u  ccalTal  lodoo,  the  chief  cxpKsaoa  of  whkh  «ns  itMiIijr 
th«  nolor  rooU.     We  were  {termliicd  \o  nw  [be  ^vanic  mrmit  bM  about  tkc^ 

No  bcDdii  WM  dcitvcd.  but  «  fuiiher  Irbl  might  hare  •Ileviucd  the  wpupior^^ 
KMnnthiit. 

Paraiysis  pf  Spinal  Orij^in — Pt^a^Ugia. — ^Thc  exact  diflfcreoli^^ 
diagnosis  of  the  variotis  morbid  conditions  of  the  spinal  cord  tbatgir^     ' 
rise  lo  paraplegia  is  somtrtinirs  a  matter  of  considerable  difficulty.  M»—  ^ 
for  these  two  reasons  : — 

I,  All  known  morbid  conditions  of  the  cord  Iiive  tnorc  or  less  %ym\ 
foms  in  common.     In  order  that  any  of  them  may  be  of  special  dij 
nosiic  valtie,  it  is  necessary  that  they  should  be  taken  in  conneciic 
with  other  symploms. 

:.  Many  of  the  uiorbid  conditions  of  the  cord  are  complicated 
each  oth«r,  and  Ihe  symptoms  niu«  be  coirespondingly  complex.   Tht 
meningitis  may  exist  with  myelitis  and  the  term  myelitis  itKlT  ik  a  gcnti 
of  which  tiiere  are  several  i|>ecics.     1 1  is  difficult  to  draw  ihc  line  whcr- 
irritalion  ends  and  congestion  begins,  and  equally  tUtHciilt  to  dctennin* 
at  what  stage  a  condition  of  hypeneiBia  or  conation  becomes  a  cc 
dttioii  of  iiillaiiiinalion. 

IiUctro'Diaf^nosis. — In  the  early  stages  of  spinal  paraplegia  the  | 
vanic  and  faradic  reaction  may  be  normal,  but  in  the  course  of  a  fe 
weeks  or  ntonihs  becomes  diminished.      In  most  of  the  cn-tes  that  cor 
suit  the  physician  there  isdiminishcd  or  destroyed  elcctro-niuscular  oor 
Iraailily. 

Electio-muscular  sensibiltty  is  usually  more  or  less  dtmtiushed  E«-~s^ 
tro-muscular  contractility  is  usually  much  more  diminished  io  the  sever — ^"^ 
foniis  of  paraplegia  than  in  hemiplegia.  In  cases  wltere  the  posicrio 
columns  arc  aflccted  clectro-atuBsthcaa  may  also  cxisL 

Tnaimfnt. — In  hemiplegia,  as  we  have  seen,  Ihc  electrical  irealmeei  i : 
'.nbetantially  the  tome  whatever  the  nature  or  seat  of  the  cerebral  Inior 
'Sbnilarly  in  paraplegia  the  treatment,  so  far  as  electricity  is  concerned,  ie^ 
the  samci  whalcvcr  be  the  nature  of  the  signal  lesion  on  which  the  para- 
plegia depend*.     Spinal  paraplegia  shouki  be  treated  by  galvanization  of 
ihe  spiiw,  and  peripheral  firsdization  or  galvanization  ;  to  d<:jkmd  ' 
one  method  solely  is  unnecessary.     In  paraplegia  the  electromuscuL 
contiaclility  is  frequently  so  intich  dimtni-<h«l  that  it  is  necessary  to  gi« 
particular  attention  to  the  nwtor  points  in  i>rder  to  produce  contractions 
Wliethur  general   faradization  and  cential  galvanij'alion  be  employed 
will  depend  on   the  gcner.U  condition  of  the  ]wtient.     In  the  early  ih 
subacute  stage  the  s&uiccs  should  be  short  i  in  the  chronic  stage  the 
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5&iaces  may  M>ineiim»  be  more  protracted.  In  nany  incurable  cases 
ihc  general  tonic  cfTccis  of  general  EirAdizaiion  alone  are  of  very  greai 
service. 

J'ragmatit.— Nearly  all  cases  of  spinal  paraplegia  can  be  benefited 
by  electrical  treatment,  but  very  few  can  be  entirely  or  pennanently 
cured.  Wc  may  look  for  perfect  recovery  in  some  cases  that  are 
taken  early,  and  in  cases  that  depend  on  hysteria,  congestion  of  tlic  cord, 
or  cxliauKlion.  Cases  of  myelitis,  meniDgitis,  and  non-inRammatory 
softening  are,  as  a  rule,  bul  little  benefited,  although  they  may  some- 
times improve  quite  rapidly  under  electrical  treatment  up  to  a  certain 
point. 

In  cases  of  reflux  paraplegia,  however,  the  faradic  current  ts  ex* 
ceedingly  useful  in  prcvctiliiig  the  ill  cSectt  of  le^  i>ii  the  paralyrcd 
mLisclc&  and  lualcnally  ha&tuiis  recovery. 

PfrifiktralParalytu. — \  true  perigihcral  i>aral>'Bis  raanifcslly  exclude* 
all  lesions  or  influences  of  a  central  origin.  The  caui.e  mu&t  be  sought 
for  in  some  portion  of  the  nerve-tract  after  it  has  emerged  froin  the 
bones  ihnt  enclose  the  nervous  centres. 

The  pnnu|>at  causes  of  |>cripheral  paralysis  arc: 

1 .   The  aciien  0/  taldon  the  tufxr^tkal  Jistritmhn  9f  nervit, 

a.  MjUernai  injuria. 

J.  Presiurr  en  ihr  ntrvt  fr»m  morbid  gr&Tntht,  ttt. 

4,  DfHructien  6f  a  turve  by  carious  bene,  eti. 

Facial  Paraljtis. — Tlic  most  pioniincnt  form  of  peripheral  paraVsisit 
that  of  the  seventh  pair  of  nerves.  The  symptonis  ol"  facial  paralyM^  vary 
not  ooly  as  ii«  e-mse  is  cent  ral  or  peripheral,  but  also  according  to  the  por- 
tion  of  the  twrve  alTecied.  Paralysis  of  the  seventh  pair  without  coinci- 
dent paralysisof  an  arm  or  leg  Beldotn  icsulls  from  cerebral  hemorrhage. 
It  may  occnr,  however,  but  it  may  be  readily  distinguished  from  the 
l>cripheral  form  of  Ihc  affection.  /«  eampUtt  facial  faratym  of  peri- 
pheral origin  the  orbifuiarit  palpebrarum  mnsele  is  para/yceJ.  and 
the  eye  eammet  be  rnlirrly  chsed  :  while  if  the  cauje  it  tentrai  this  mui- 
tlt  is.  as  a  rule,  unaffutcd.  and  the  eyelids  can  bt  brtught  lai-ethtT. 
In  some  exceptional  cmc>  a  certain  lesion  m-iy  paralyze  (he  orbicularis 
muscle,  while  occasionally,  in  pCTipheral  facial  paralysis,  the  nerves 
that  supply  the  mu^e»  of  the  eye  may  escape,  thus  leaving  it  free  lo 
close.  The  fact  that  in  facial  |»araly--»is  of  central  origin  the  eleclro- 
muscnUr  contractility  is  unimpaired,  while  if  the  nerve  itself  is  the  scat 
of  the  injury  the  muscles  refuse  to  respond  to  the  faradic  cunenl,  ma- 
terially aids  us  in  diagnosis. 
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Miertr^-Dia^nasit. — In  facial  paralysis  of  a  perifherai  origin,  the 
faradih-muscular  contracdlit)'  is  usually  diminished  or  lost ;  gah>aM»- 
ptutcutar  contTactility  niiy  be  increased  or  normal ;  though  in  some 
cases  it  may  be  diminished,  it  Ls  rarely  lost  Facial  paralysis  is  one  of 
the  conditions  in  which  the  difference  between  the  two  currents,  in  thcit 
power  of  [producing  contractions  of  muscles,  ifi  typically  shown.  The 
galvano-muscular  canlractility  sonielimcg  becomes  so  much  incre.xs«d 
that  when  the  (arado-muscolar  contractility  is  entirely  abolished,  the 
diseased  nntisclcs  respond  to  a  much  feebler  galvanic  current  than  is 
necessary  to  produce  contnclioiis  on  the  healthy  side.  As  the  muscles 
resume  ihcir  normal  condition  under  treatment,  the  galvatio-muscuUr 
contractility  diminishes. 

Pragnfisit. — The  prognosis  of  fecial  paralysis  of  a  peripheral  origin  is 
generally  very  favorable.  Few  forms  of  paralysis  yield  so  surely  &>  this, 
provided  the  electrical  treatment  be  used  with  nufficient  perseverance. 

Treatmtni. — Facial  paralysis  should  be  Heated  by  localized  faradiza- 
tion and  galvanization.  Wheik  the  muscles  fail  to  resfund  to  the  fara- 
dic  current  It  is  of  but  little  worth  tn  use  it ;  it  is  lar  better  to  dcpeni! 
on  the  galvanic  current.  In  this  disease  the  cuneni-rcverscf  electrode' 
is  exceedingly  convenient.  A  cutrcnt  just  sufficient  to  produce  con- 
Iraclion  of  the  muscles  is  better  than  stronger  currents,  and  short  ap> 
|ilic3tionii  are  preferable  to  long  oties. 

F^M fiuviytu /rom  exfiMurt  to  t»fd—£au  «f  ranlrwiititj  ta  f»radi<  tttrrrmt—fm-  . 
frtvtwttnt  UMifrr  flu  galvanic  nurrtnt. 

Ca<E  LXII  — Mrn  P.,  3t  staui,  vignriiukyoniig  \aAy  of  15,  waiHntto  nshy  Dr.  F.' 
Ellioi,  to  be  tr«Aled  for  paralyiii  <>r  th«  seventh  pair,  on  (he  left  »d«,  caiued  by 
exposure  to  a  dranjthl  of  atr  two  m'lnihi  pTcvious,     The  paralytic  ^rmptomt  nine 
(lit  ■tuit(l«aly  anJ  in  full  Tuice  iinmeiliaicly  aitcr  the  ex|]akiite,  and  nl  6nl  ih«  opeti- 
enccd  coniiderable  difficulty  in  «p«akJni;. 

She  encliiall]!' became  loxcnuitoined  to  the  abnormsl  comUtion  of  her  IIjm  aod  faoB 
that  the  wttt  flhle  la  C4»n«rtc  aJmiMt  ax  clearly  Ui  before ;  but  the  improvtment  in  the 
GOndiCMD  of  the  paralysed  mincles  wai  very  slow,  naU  at  the  time  she  cajae  to  in  tha 
aflectioo  a[ipistr<d  to  be  almott  ■tatii>nary.  At  ihe  time  she  recciiicd  Ibe  Tint  appK* 
ralifti)  at  our  hamis  (Aug.  t,  tS6]),  ^e  prNCnCed  mut  of  the  Btnal  t^rmptom  of 
paralrtu  of  the  R*cnlh  pair. 

flcrmoiirh  was  drawn  over  towardt  the  heal  thr  tide  Kivimkiitly  ait  o  fatnlace  cmfj 
i*ieral>1«  d«ronnlly  whea  she  laughed  or  comeneH,  and  CTen  whro  she  ttniled.    Wh< 
she  alicmpled  to  frown,  the  Icll  brow  rcmaioci  is  smooth  a*  thai  of  a  chiM. 

I  In  left  eye  rultMl  tip,  and  when  she  adempicil  to  clow  it,  the  lldt  wontld  not  ap* 
pvoBch  nearer  than  «nt-<]narter  of  an  uicti  to  each  other.    <  powfo!  faradit  mrranti  < 
localiaeid  b  the  alTcL-i«l  muxlet,  produced  very  fect^e     -  impofecl  coniracliona  | 
while  on  the  sound  ^de  a  very  mdd  currenl,  applied  wi**  the  hand,  ptndiicnl  iftiva 
MDtractioai  or  all  the  pHndpal  muKles.   The  patient  was  to  well  in  all  other  respecU^ 
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that  we  dedded  10  ue  only  pMiia]  at  loc^liMd  clcciiltttloB  over  all  tlie  tnusdes  «• 
the  left  uik  or  lln  (act.  Two  lieoroua  ipptic«tiini!i  made  in  tliU  way,  one  dectnxlB 
teiog  pUced  Rrmty  in  front  of  Ibe  «ar,  aad  the  i>lher  patwd  over  tile  ramificftlioat  of 
tlic  icvcutli  pail,  aiw-cll  atoro  the  indiiulual  inu*clc>  did  uut  seem  Coiacreue  to  aa;r 
appreciable  entcnt  the  electri>-iniuculu  coniraciilily,  ftud  accuirdiDgly  we  retolved  to 
adopt  an  entirely  diiieioni  mecttod  of  warfmrfc 

Tbe  aexi  time  we  localised  the  galnuiic  current  through  the  left  sde  of  the  face, 
and  with  the  besi  results  Costractloiu  of  th«  [laratyteil  i]i>i*ij»  were  al  unce  pro- 
duced tlut  were  a*  vigoioui  and  u  aatiual  aithoM  ciukmI  b)'  the  fai«die  cnircnt  on 
ihc  Ixalihy  tide,  and  by  a  ciumt  tliat  had  no  cflcct  00,  tlic  hraltby  uilc 

The  {Wieot  beijan  at  oace  to  improve,  ami  after  Ienvt(ii(,dii.iributedoTet  a  pcriiid 
of  ux  wedit,  she  wudiisitued  m  aiifiiaKiin^ttcly  <.-uicil  There  Mill  ronuiiucd  ixiDie 
dcftcicuty  of  action  of  tlie  muKtcs  concerned  in  howning  and  in  winking,  but  the  rn- 
[ircsaoa  of  Imt  face,  both  inrcpoae  and  in  cortvemtlon.  wu  namtil. 

The  interesting  points  in  tliis  case  are  these  :^ 

J^irt/. — The  galvanic  currcnl  produced  cuiitr^ictions  and  wrought  a 
cuic  when  the  iotluccd  or  faradic  utterly  f^led. 

S^fffnJ. —  The  panily2«d  mtixrles  were  at  tiriit  brought  to  contractioo 
by  a  ^Wanic  current  that  had  no  effect  whatevtr  en  the  mustUs  of  tht 
heaithy  siite.  As  the  paiicnt  improvcii,  however,  it  became  necessary 
to  use  a  stronger  galvanic  cuncnt  10  order  to  produce  itte  contractions, 
Towaidt  the  close  of  the  tr«atinetil,  the  mtisdea  of  the  paralyzed  side 
began  to  respond  10  the  faiadic  current. 

That  the  faradic  ciirrcni  inay  somcciines  work  well  in  facial  paralysis 
is  shown  by  the  following  case  : — 


Puetiat  faralftit «/  the  rigAt  ii4t  ef  tie  face,  mitA  eontraetian  0/  muttlee  /^li^wimg 
neUTi^gia-'Apprsximau  reeimery  under  iMAliicd  faradhaShn . 

Cms  LXIll.— Miu  J..  nj-eJ  40.  came  to  o*  in  the  early  part  of  Seplember,  i86g, 
to  be  treated  for  a  fMid  panlyiis  u(  a  peculiar  cturacicr.  Her  face  wu  JrAwa  lo 
:hc  righi  >i(lc  u>  that  iKr  fcalucct  were  tcry  idulIi  cliiitoncd.  We  at  ftrM  mippuxd, 
M«)  Tery  naturally,  \\M  the  cuo  wa»  one  uf  |.Mralyui  of  the  wrenlh  p«ir  of  the  ttjt 
■Idci  bui  a  more  cveftd  cxarainalion  led  tw  tu  modify  our  diafncsU. 

Her  hiUoEry  wa*  a«  followt :  Several  year*  before,  while  ac<cu;UKt  in  a  dn/  aeil  niehl 
BlUndMiceat  the  bedildc  of  a  lick  friend,  she  wu  s.uddenly  allocked  with  levuc  fai.lU 
■earalEU  of  the  right  adc,  that  oonlioocdlo  annoy  her  fur  iwo  mciuili^  TtK  diK^te 
then  abated,  but  dnce  that  lime  the  bad  been  frequeutly  faorauel  by  pcmicent  nitmb- 
nCM  in  tile  ri^C  arm  aad  hand. 

Od  loaHdnf  a  Mion^  faradic  cunenl  tliruu^li  tlie  muv'Ics  of  the  lij'l  tide  of  ibe 
Utx,  powofnl  contractiofw  were  excited.  On  the  right  ude  so  wch  effect  could  be 
I  peoQoced* 

FuTlhcrraore  her  tigttE  eye  wn*  neeily  dotieiil,  owinEloa  perlial  piOfi\  and  while 
ahc  cotdd  easily  frown  and  corrugate  (he  lelt  brow,  the  right  wtu  entirely  nnootb  and 
cxprtsoonlesa.  It  wat  very  evkleuC,  both  from  the  biitoiy  of  tlic  cue  <uid  frosi  lyntp 
tOBi  al  [be  lime;  ihii  the  right  side  wu  jvralyicd,  and  not  the  left,  at  at  ftriit  >]> 
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ItpMrad,  and  that  tin  bee  wmi  (k«ira  towudt  the  right  by  tbecoatncttomif  tfaeMV 
H*T  fotkming  lAt  p«raiyri$. 
Trowacau  hudcKribed  tUs  conation  to  Hcunldr  that  we  qnoU  hbownlufgi^^ 
)  it  appcws  In  the  uudation  of  Banirc.* 

Afin  fdatlng  the  axmptoms  of  a  paiieni  wflctiiiii  from  panlym,  be  aji:  "%■ 
[left  racial  parolysi  wu  thftughl  of  at  6nt  nght,  the  dq>re«Bioa  of  the  lower  M, 

lea  luarkMl  cxp«nnon  of  tbe  niwtril  on  the  rieht  tide,  were  already  tu&ckat  f 
:  a  mixlificatioa  of  the  dlaenotii.     But  vhm  the  pnijcnt  atienptcd  to  more  lb 
dc  of  het  face  there  could  nrt  longer  be  any  hedtatton,  and  ii  b«fline  muifeit 
,  waa  ibc  rifhl  side  which  vraa  affected.     When  she  spoke,  and  ttUI  more  wlat  i 
her  face  mu  puUcd  wkb  fonx  to  llw  tcit,  the  u|ipcr  Up  and  the  aU  nail  i 
^llial  »td«  gMitg  obliquely  npwardi^  and  the  labial  comrateute  being  4niwit  with  too- - 
wicrable  energy  upwacili  and  outwanlt.     When  ihe  attempted  lo  htow.  bo  Icf^  i 
swelled  and  her  monlh  remained  clo*ed  on  that  i&t,  whibt  her  right  cheek  i 
\atiA  her  movih  opened  out  a  little  on  that  oAe.     Beadet,  dw  eodd  not  ihu  bcr  ri^i^^Bt 
eye,  hotrcvcc  mur.b  she  tried." 

In  ihm  caie  we  u<«d  only  ibr  faradic  nirreni,  localiting  the  eSeclridty  aa  nearly  i 
I  poulble  aion^  the  coune  of  the  portio  dura  and  ill  raBu6<tttloBt.     To  aiUKinpUiA.  i 
llbc  snail  poijiivc  ctociiodc  mu  prcsed  firmly  on  the  point  where  the  onvc  einni 
bom  ibe  (emporal  bone,  while  the  oecative  wai  moved  alott|[  lu  variow  temiii 

b(aiii.'iir«. 

No  t>aiiicular  rctullB  were  obcaincil  frum  the  fint  appUcation,  but  dwrng  ibe  i 
^ol   Oigtit  rant  riKt ions  wvtc  prodiii'nl  on  the  right  a<ic,  and  it  waa  then  notieed  th 
ihe  eydid  diil  not  fall  y>  low  at  before. 

In  ihc  couTK  of  a  few  days  the  patient  again  liaied  ■»,  when  tbe  impfmapeat  i 
quite  marked.     There  wu  oonaUerable  reUxoilon  of  the  contracted  mtiaflei^  ami : 
elecUO'muKuJv  conirMtUily  wastrcatlily  deiDoniitalcd.      At  Ibc  fourth  viiic,  wb 
occurrnl  about  two  wccb&  from  the  oonuncncement  of  trralnnnit,  tbc  ptiM^  wo*  1 
,  aoliocahk,  and  the  pover  of  corrugating  the  oecipjto-frontalii  on  ihc  rigki  ade  ^rtm 
ipetfeci.     There  Mill  (cmotued,  however,  tome  dbtonion  of  the  fcatiKn,  owag  to  lbs: 
obstinate  nature  of  the  tntincular  cimtmctioni^  and,  a2thou|{h  die  wtnequcnlly  reca«cd 
^tc  a  numlHT  of  applications,  the  contraction  wai  not  m  entirely  di«ipai«d  ai  < 
[•It  the  other tymptoma. 

Faeiai  fArafysit  rsiiting  thrtt  wttks—JmmtdiAtt  rfirli  a/  /aradmaHm. 

Cask  LXIV,— Mr.  C.  aged  jj.  a  i»iLent  of  Dr.  fowrph  Womer,  had  fantn  a^ 
flictcd  r^ir  Ibroc  wceki  with  p«raly!iii  of  the  Mventh  pair,  in  Ihc  r^bi  u.lc 

The  |iatient  complainnt  of  a  peculiar  tinsltnn  and  occadonal  numbncMin  ihcliaada 
and  r««l  that  w«  r^anied  u  an  indication  of  tlight  eeairal  dlatnftuKO;     In  all  other 
foapecw  hit  health  woe  eaccllcnt.     A  local  application  of  the  fanulie  current  reraltei^ 
in  i[Q]iiedia(e  benefit,  and  two  more  -teancr*  were  fallowed  by  apfvoxhuate  i 

Paralysis  frffm  Pretturt  ami  OA/.— Paralysis  sometimes  occurs  from 
|»r«Rurc  on  the  norvcs  of  ihc  arm  during  sleep,  and  most  frcquenUyin 
persons  who  are  intoxLcated. 

Paralysis  of  the  arn:  may  also  arise  ftoiii  the  pressure  of  a  board  or 
any  other  hard  objccl  under  ihc  arni.    It  ra.iy  also  be  caused,  like  &d>l 

*  Lecttirea  on  UiiUcAl  Ucdiciiic,  Par*.  I1-.  V-  V^ 
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'paralysis,  b/  exposure  to  cold.  Paral)rsis  may  arise  also  from  the  pres- 
sure of  the  l<Bius  in  [MimiritJon. 

All  these  forms  of  peripheral  ]>aTalyfii<;  may  b^  ticaicd  by  electricity, 
preferably  by  the  galvanic  currcat,  and  with  curative  results,  uoless  the 
nerve  be  too  severely  injured.  . 

^imratytit b/ mmilti af  righl  fhig^  :  afpartntly praduerd  bftxfomrt  t«rM—An- 

I  ^V/Arfio — /mprv^aUMl  uMJtr  gaJoaHiiati^m — Iittreatt  in  n'tr  of  litti. 

'  Case  UCV.—Hbs  K.,  igtd  aboot  20,  tint  obtervcd  »  Ulght  pain  and  ior«tieu  ii 
<tw  iBVKlet  of  Ibe  right  thi^h.  llMt  Midil^  yitidtd  to  a  few  tpplickiion*  of  ihe  faradk 
CWrcRt.  FWc  Boniki  ntMainmllr,  after  senrat  haon'  cxpoturc  to  cold  and  nt, 
ibe  eKperiCDDed  ooMUenblc  pain  in  the  ri)[)it  lUnl^  and  alio  a  matltci)  dcgrve  af  Miff- 
B«ai%  ihal  liuappcartd  temponuDf  after  wathinK  •  few  tiinct  around  tlic  luum. 

In  a  few  day*  Ibe  pain  nta»de(l  to  ihc  hi))  aiid  invulvcil  the  whole  limb,  wMch  looa 
hwTTW  cotBpleuly  paialjraed,  and  for  iwo  wccLk  ihc  nilliered  oicaavc  pain  hoch  day 
and  iilf[lH.  TtiTte  months  later,  irlicn  ic  wiu  ikciJol  that  iht  patieat  ttiould  ba 
trcaied  by  eleclricily,  die  wai  able  to  mui*e  about  the  hoiue  ailhthe  aid  of  cnitcha^ 
aithoagh  ihe  limb  remainrd  ilmoM  perfectly  pow«rl<Ni, 

Tba  BHmheu*  uv«[  thu  (jaajricept  miudc  wai  very  ilecUoil,  the  astheaiomelei 
ptodocinc  two  impreMonM  nnly  wlien  it*  poinlt  were  Ml>aralc;  fi>ar  inclics  wd  the 
dectto-mu-rulaf  canlraclility  not  entirely  abaant  in  all  the  external  or  njrface  musdei 
ot  the  (bigh  and  in  a  poTiIon  »f  the  leg.  Tbe  lbi(^  bad  atr^phieJ  to  the  extent  vf 
aa  Inch  and  doe'half. 

Tat  applienticau  of  the  fanulte  nmnt  entirely  diMipated  the  niuBthesii,  u>  chAl  it 
waancocauury  10  Mparaic  the  calhcuomelcr  but  thregi  quarter*  uf  ui  Inch  in  utJcr 
that  two  impreuioni  nii)[ht  be  received. 

The  Mune  current  jianially  reMaicd  alco  the  cleetile  eonttacliliiy  of  the  dit«ue<l 
mnclcai  bat  it  was  not  until  a  jvAvtif  tnrrtnt  of  cooiiiilcrablc  i&tcnaily  was  em- 
plciyed  a  nnraber  ul  [itoei,  Ituit  they  ropoiided  healthfully  to  iit  inllucnceL 

1114  faradie  enirent  waa  again  rewtted  to  and  peraslejitly  utcd  for  wreral  monthi. 

Tbe  limb  cndually  Incnaaecl  In  ttrc»i;ih,  to  that  ilie  w-oi  Mc  tu  walk  readily  mth 

ihe  aid  of  a  cane.     It  increaaed  aUo  iu  *iie,  m  that  around  tiie  ihi^h  it  mcaauml  but 

one^uarter  of  as  inch  len  than  the  lound  Itnib.     Time  aLnna  can  tell  whether  ibe 

will  ukinatdy  regain  complete  control  over  llie  iTisCAwd  mcmtiei. 
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Com/left  foralytii  tf  Ihe  (Uxori  and  txlem^j  9/  Ihi  writt  ami  Jingtri,  tMutd  fy 
fireiture^CurrJ  by  t^u  ietai  afpiUatiertt  af  tkt /aroMc  aarrnt. 

Cask  LXVI.  — Mr*.  P.,  «gwi  30,  wm  KuHcriitg  from  complete  (loralyMi  oftheea- 
lenwir*  aiMl  l1e«on  of  the  writt  and  the  right  aini.  Eight  wecki  before  she  lud  held 
her  Uttle  ctatd  to  her  arma  all  of  the  day.  Tbe  lisfat  arm  was  of  coutKuted  the  mu>t. 
Iu  tbe  evening  the  tdl  asleep  in  a  rocking-chair,  with  aearly  the  whole  weight  of  the 
child  resting  on  tbe  rq^i  amu  In  the  coune  of  an  hour  *tic  awoke,  to  find  the  wrlat 
ukd  lingen  panlyied.  No  impruvcuicni  had  bcca  manifcd  in  the  conditioo  of  the 
parla  up  to  the  tinte  wc  mw  her. 

Tbe  ibsue*  bdow  tbe  wri^l  weic  decidedly  anx»thelic  but  clectic-maKular  coi^ 
traciility  wat  Utile  impaired.     Three  local  applicailoiu  of  the  faradlc  aiirent  alone,  ia 
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tht  couna  of  five  days,  diuipiteJ  (he  numbnea,  and  to  improved  (he  isemben  ilwt 
•beraalil  vnih  woe  move  the  IJagcnuDd  wrist  is  crcrir  oalural  dii«clion.  Tbe  i*" 
eoiny  became  compIcEc  in  a  week  or  to  wilboiU  (uriha  iieatmcni. 

Calorifie  Paraiyiis. — Und«r  this  head  Bencctikt  records  a  cfce  of 
par»lyMs  cau^d  by  tlic  contact  of  glowing  liot  iion  wilK  the  skin,  at  a 
point  Dear  the  radial  nerve.  The  nerve  was  not  directly  injured,  but 
paialyiiiit  witii  aiuesthcbta  endued.  The  i^atictit  recovered  after  a  niun* 
ber  of  sittings.     Both  galvanic  and  fandic  currents  were  employed.* 

Reflex  Paralyih. — Under  this  bead  are  included  those  pcrii>beral 
paral)-&es  wliicli  arise  by  reflex  action  through  tiie  ceatiaJ  nervous  sy>- 
teu,  from  some  remote  part  of  the  body.  Some  of  tbe  casci  of  general 
paralysis  of  ail  the  extremities  are  of  this  nature. 

ParaJykis  that  aiises  by  rellex  action  nuy  remain  long  after  the  mor- 
bid condition  that  caused  It  has  entirely  disapi>carcd. 

TV^/Mcn/.—Localized  faradization  or  galvanixAtion  is  required  iu 
this  form  of  paralysis.  This  treatment  tihould  be  directed  not  only  to 
the  paralyzed  muscles,  but  also  in  some  cues  to  the  diseased  part  from 
whicli  the  paralysis  is  reflected.  In  doubtful  cases,  general  faradiution 
and  central  galvanisation  may  be  tried. 

Prognosis. — This  is  much  more  favorable  than  in  paralysis  thai  dl 
recily  proceeds  froui  organic  disease.  Everything  depends  on  the  na- 
ture and  lociluy  of  tbe  irritaiion- 

lyfitoi  i*te  o/  tvmfJelt  rrfit*  paralftu  of  IK*  ttvtTilk  fair  «n  tht  rtg^  nd*  »f  tk* 
foet,  /ollju'iltg  levtre  neuralgia  af  the  fifth  fair  i>n  Ikt  inmt  tide. 

Case LXVII.—TJic patient,  Llad]ra4:Gd3a.M]UGw«ka|itcviuii!<l]r,  hinl npcricMcdt 
la  iht  fiCih  pair,  ai)  attack  or  iharp  thoutiiiB  |i.iin«  t^f  Ittr  more  tliaa  orilinAcy  Kveriljr. 
was  followed  in  the  couree  o(  t\r«lve  hours  tty  qrmptoms  of  Uxui  pkraljrai^  whkb 
£Tadually  increaicil  unltl  the  Ion  ot  power  traa  aloiott  complete 

The  cnuiirleii  rciipriii<lc(]  lo  I  he  infliienire  of  fuiuliuitioii,  Inil   there  wns  a  monif 
dccrciue  of  the  drctro-mutculK  contTsctilily.      Three  nppIirAtinni  of  the  fondte  ciir-^ 
rent  lo  llic  allectcil  mJc  coinplclely  restored  tbe  contrkctilc  power  of  tlm  m^icla^ 
lluee  limilar  Bjiplicaiionx  ictnoicd  the  pualyxitk 

fteJUx  farolyjit  ef  t^  left  arm,  «ffortnlfy  frrnn  muraigia  »f  *i»ri  Jtir'atifH-~~ 
Jtetoptry  umtrr  iaitUiud  anJgtnfTdifaradaaliaH, 

Ca3£  LXVIIL — Mm.  W.,  af<cA  311  consulted  u*  February  i,  1867.    She  yru  ntf- 

fc'ing  ream  general  neuralgia,  which  wei»  eipeeiaVI/  localised  in  the  left  ann.     A('p^ 
tile,  digmton,  anil  sleep  were  all  poor. 

There  was  poralysii  neuty  complete  of  ihc  left  ami.  We  \it^ti  ircaimnt  b;  gen- 
eral and  localuod  laituIuatioiL    In  one  week,  aFtcr  Ilirec  vlcinj^  tlie  paralyus diapi  ■ 

•  Op.  cit.,  p,  48a 
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peared.  Trotment  b;  gaia«l  (kradiiaUoii  mi  lubsequCDtlj  coatmued,  for  the  par- 
pose  of  ruang  the  tone  of  the  ■]retem. 

RtJUx  farafyiii  offim  moHth/  standing — Approximatt  rtcmery  under  fifleen  afpU 
taiions  oftktfaradie  currtnt. 

Casb  LXIX. — Miss ,  aged  about  30,  an  inmate  of  the  N.  Y.  State  Woman'i 

Hospital,  wasaiHictecl  with  uteriae  displacement,  and  (ioally  was  prostrated  bj'  a  se- 
vere attack  of  cellulitis. 

During  and  after  recovery  from  thi^  illness  the  patient  comptained  of  ansesthesa 
and  tingling  in  both  feel,  together  with  a  decided  lorn  of  motor  power.  These  ^mp- 
toms  were  persistent,  and  for  five  months  the  patient  was  able  to  walk  but  very  short 
distances  aod  only  with  great  difficulty. 

On  exanunation  with  the  &radic  current  it  was  found  that  the  electro>muicular  con- 
tractility was  somewhat  impaired.  Faradization  of  the  lower  portion  of  the  back,  the 
loins  and  the  legs  was  employed,  with  the  observed  cBect  of  at  once  increasing  the  con- 
tractility  of  tlie  muscles. 

Twdre  applications  so  improved  her  condition  that  dte  luccctded  in  walking  twa 
I  without  tofftring  exbvordinary  fatigue. 


CHAPTER  XXI. 


tOCOMOrOR   ATAXIA — POsnRIOR  SnNAL  SCLIBOSIS. 


Ih  regard  to  posterior  spinal  sclcroais  «e  have  these  rtnAikt  ta 
offer: 

1.  The  grext  exciting  caiueft  of  the  disease  lire  exposure  to  wel  nA 
cold,  mcchatiical  injury,  and  syphilis.  It  is  &  lact  not  thorongUjr  if  ■ 
prcciitcd  \}y  ttic  profnsion  or  by  the  people,  ihai  it  is  as  pOMibk  t» 
tAke  cold  in  the  cord  as  in  the  lungs.  Cold  in  the  cord  manifcsu  itMlT 
just  as  cold  anywhere  else  manifeMs  it&elf, — that  is,  by  congestion ;  and 
if  the  colds  are  ccjicalcd,  the  congestion  becomes  a  fixed  condition 
that  is  not  easily  resolved,  and  In  time  may  go  on  lo  ihc  condition 
known  as  posterior  spinal  sclerosis,  or  locomotor  ataxia. 

The  connection  between  this  structural  lesion  of  the  cord  and  expo- 
sure  to  wet  and  cold  is  not  always  directly  apparent,  is  but  rarely  u» 
pcctcil  by  the  patient,  and  almost  never  inquired  into  by  the  phystcUn, 
partly  because  of  it*  reniolcDe»3,  and  pailly  became  the  ivofestiotul 
mind,  at  least,  has  been  diverted  in  the  direction  of  sexoal  excess  « 
the  one  great  caiiiie  of  ataxia. 

The  mechanical  injuries  that  most  frequently  give  rise  to  scleroMs  of 
the  cord  are  severe  blows  and  falls,  or  the  shock  of  accidents  of  alnxHit 
any  kind.  Jt  is  not  necessary  that  the  injury,  whatever  it  may  be, 
should  be  received  on  the  spine  or  head,  in  order  to  cause  symptoms^ 
of  ataxia.  A  violent  concu»ion  from  any  injur)'  that  is  directly  Icit  on 
the  arms  or  legs  may  have  the  same  effect  as  a  direct  injury  to  the 
back. 

3.  The  cord  is  predi^poted  to  take  cold  by  any  causes  that  tend  to 
exhaust  it.  Among  the  more  prominent  of  these  cattses  are  long 
marching  or  violent  and  wearying  muscular  exertion  of  any  kiodi  espe- 
cially  of  the  sort  that  draws  heavily  on  the  lower  (lart  of  the  cord,  ci- 
ccssivc  intcllecinal  exertion,  and  sexual  excesses.  'l*he  two  latter  pre 
disposing  causes,  excessive  intellectual  cxcnion  and  sexual  cxctftfe*, 
operate  far  less  frequently  than  the  purely  ph>-sical  causes. 

3.  la  regard  to  the  supposed  influence  of  sexual  excesses  on  thii 
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disease,  the  profession  must  revise  its  opinion.  That  scxuil  cxccmcs 
constitute  &D  traportoDi  factor  in  the  causation  of  nervous  ditetMl 
liiu«t  be  admitted,  but  it  is  not  structural  so  much  as  functional  (liseua 
that  they  excite. 

One  plauMbk  reason  for  suspecting  that  sexual  excess  is  the  causr 
oi  ataxia  is  found  in  the  unnatural  sexual  desire  that  so  often  prece<Ws 
the  atauc  symptoms.  The  increue  of  desire  naturally  calls  the  atlen- 
lion  of  the  pilient  to  the  sexual  organs,  and  almost  compels  a  certain 
amount  of  abuse ;  ar>d  when  que»tion<:d  concerning  his  habits,  it  is  no 
nurvel  that  he  recalls  and  confesses  bis  recent  experience  in  this  re- 
spect. Now,  this  increflfic  of  sexual  desire  is  often,  if  not  always,  the 
^ett  of  spinal  congesdtHi,  by  which  the  cord  is  tendered  excesnvely 
active  ;  it  is  a  sign,  not  of  health,  but  of  disease.  It  is  not,  however, 
nor  is  the  abuse  which  it  inviteii,  the  cause  of  the  degeneration  of  the 
cord  into  which  congestion  leads. 

The  most,  then,  that  can  be  said  of  sexual  abuse  in  its  relation  to 
ataxia,  is  thai,  by  weakening  the  cord,  it  may  in  certain  temperaments 
prepare  the  way  for  colds,  mechanical  injuries,  or  perhaps  for  syphilis, 
to  enter  in  and  take  possession. 

4.  It  is  more  frequent,  so  far  as  we  can  learn,  in  the  North  than  in 
the  South ;  cold,  damp  climates  favor  its  development.  In  the  early 
stages,  long  residence  in  tropical  or  subtropical  regions  ts  worthy  of 
trial 

5.  It  is  very  often  complicated  with  congestion  and  sclerosis  of  the 
anterior  column.  The  neuralgic  pains,  of  which  so  much  is  saiil,  do 
not  appear  in  much  more  than  half  the  caaes.  We  are  not  yet  able  to 
•ay  whether  they  are  a  good  or  a  bod  symptom.  One  thing  is  sure, 
the  worst  and  most  obstinate  cases  we  have  yet  seen  had  no  neuralgic 
pains.  Another  point  e^jually  true  is,  all  the  characteristic  neuralgic 
pains  may  exist  in  those  who  never  hare  ataxia. 

EUiIro- Diagnosis. — The  electro  muscular  conlractiiity,  or  at  least  «r- 
ritaiiUly,  may  be  normal  or  imreaitd.  This  fart  diiUngviskes  S6€owi&' 
tor  ataxia  from  ordinary  paralysis  0/  motion  dtpeading  fim  anitrior  or 
spinat  ulfrosis,  in  which  the  cicctro-musciilar  contractility  is  usually 
diminished.  The  electro-muMrular  contractility  may,  however,  be  di- 
minished in  certain  forms  and  stages  of  posterior  spinal  sclerosis,  01 
when  complicated,  as  it  may  be,  with  anterior  spinal  sclerous  or  with 
hysteria  or  general  congestion  of  the  cord,  or  of  the  membranes- 

FrogMtit, — ^The  prognosis  of  this  disease  under  electrical  treatment 
alone,  or  in  combiiialion  with  dnigs,  may  be  thus  generally  stated  :  A 
very  small  proportion  of  cases  apparently  recover;   a  considerable 
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number  are  very  greatly  bcnc&tcd  in  all  the  leading  symptoms; 
tbe  »aine  number  arc  btit  slightly  bcoelited ;  and  in  a  few  OUM  ibw- 
lutely  nodiiiig  is  accoin)>lished. 

Tiler  pro|>ortion  of  absolute  cuics  is  so  small  ihit  then  i»  a  OKuril 
tcmplation  la  doubt  the  diagnosis  or  pathology  of  any  rcpoitcd  tntt. 
The  cases  that  arc  brought  on  by  mechanical  injury,  especially  by  cob- 
cusgion,  otTer  the  be^c  prognosis ;  and  this  is  (rue,  we  believe,  oi  odui 
nervous  disorders.  The  explanation  irould  appear  to  be  that  the  S^ 
ease  excited  by  concussion  is  of  a  temporary,  and  coinpantivcly  in*- 
ncnt,  character,  and  the  character  of  the  lesion  is  far  less  xYttt  6a 
in  those  cases  that  cotne  on  slowly,  liirough  long  years  of  tncubstwa 
In  our  observation  the  most  satisfactory  improvement  has  been  is 
those  cases  ofatnxia  that  were  brought  on  by  concussion.  This  ti  il»a 
true  of  paialysis  in  general,  excepting,  of  course,  those  cases  where  the 
spinal  cord  i^  directly  and  seriously  injured. 

Most  of  the  published  statements  in  regard  lo  the  prognosis  of  iIk 
disease  under  electricity,  as  indeed  under  any  other  form  of  irrztniCMT, 
must  be  received  with  great  caution.  Many  of  the  physicians  who  n- 
l>ort  the  cases  have  perhaps  never  before  seen  a  case  where  they  totAt 
the  diagno&is  of  ataxia,  and  in  the  instance  that  they  jiublish  tlwri:  ii 
much  prol>abiIiiy  of  deception  ;  and  this  probability  is  increauMl  if  the 
patient  perfectly  and  pennaiicntly  recovers.  Hysteria  comes  in  ic 
complicate  the  diagnosis,  and  some  of  the  reported  cures  have  twcn, 
without  doubt,  of  an  hysterical  character.  Spinal  congestion  it  v«) 
often  mistaken  for  spinal  sclerosis  :  the  symptoms  run  into  each  otbct, 
and  the  former  in  sonic  cases  leads  to  ttie  latter.  But  skpinal  coaftk 
tioo  is  relievable  and  curable,  while  spinal  sclerosis  is  rarely  so.  iemt 
of  ibe  supposed  cures  have  been  very  likely  umply  remissions  in  lie 
course  of  the  disease. 

ZV«i/«(«/.— Ataxia  may  be  treated  electrically  by  a  combination  <i 
several  diRerent  methods  of  electrical  application :  Galvaniiatiaa  of 
the  spine,  central  galvanization,  and  general  faradization  when  «n> 
btal  disturbance  or  general  ataxia  of  the  nervous  sy&icra  appsi; 
galvanization  of  the  cervical  sympathetic,  and  peripheral  faradiMl)^ 
with  sponges  and  the  metallic  brush.  All  these  various  appticaiy"* 
may  be  made  with  wcalc  or  strong  ur  medium  currents,  accordiii|  to 
the  wants  of  each  case. 

Wc  have  found  good  results  from  simply  treating  the  leading  symp' 
torn, — the  anaesthesia,— without  any  special  reference  to  the  cord.  W' 
do  this  by  means  of  the  metallic  brush,  or  by  n  finely- pointed  tneiil^^ 
electrode,  malting  the  applit  aiion  over  the  feet,  legs,  aims,  andalli<iu» 
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of  Uie  bodjr  th2t  are  anaestJiedc.  The  end  justifies  the  meanii.  We 
have  found  more  good,  in  some  case*,  from  this  method  than  froni  gal- 
vanizatioD  of  the  spine  and  all  the  other  methods  combined.  When 
the  anaesthesia  ii  profound  and  permanent,  eurrents  of  great  strength 
sxe  sODictinies  not  onljr  not  disagreeable,  but  positively  agreeable. 

In  recommending  this  method  wc  do  not  recommend  cxcliisive  reliance 
upon  it;  it  is  to  be  used  in  alternation  with  the  other  methods  of 
which  we  have  spoken.  It  should  not  be  forgotten  that  the  reflex  ef- 
fect of  powerful  peripheral  faradization  on  the  cord  may  be  of  greater 
service  than  galvanization  of  the  spine. 

I^tttri^f  tfinai  ttltrvHs — Connutiom  c/  lAt  rfint  remptiitUid  vrith  oUatit  »fa^a- 

nitratt  if/ 1*  her. 

(Zasx  LXX.— Ur.  N.,am«dlcBlKentleiBUi.over7oyeanoriC^.wast)ro(i^h[|'><u 
N«vefnb«r  9,  1871,  b^tlr.  Corey.  AtMUt  sx  montlM  b«fan,  the  doctor  undett oak  !» 
get  oaiisirc(i.Gar,  but,  the  Iron  lupport  bcbg  loow,  tic  alippctl  and  fell  oa  hUliiii  ud 
Xegj,  ukI  for  thb  be  was  trcAled  turgic^ly.  He  wu  UUI  nji  with  tbeinjuiy  to  tli«  leg 
tmi  hip  for  mmdv  wcekt.  Cerium  ncTTotnii^mploint  klio  t>eg*n  \t>  a[ipe&r  after  *  f«w 
«eelc%  Ixit  ihcf  were  aol  refcrml  l»  »aj  injury  of  tlio  cord,  and  ipinol  ularoiii  was, 
very  nuimll]r.  not  wcpactcd.  Dr.  Corey  had  msule  the  diagiuMii  of  dogtiinution  of 
the  cord  b«f]r«  titin^n^  him  to  u<,  an.1  tliLt  dUt^nosit  curreipondcd  with  our  oirn. 
The  paikat  bad  a  Miff  and  uiKcrlain  gvi,  and  coiitd  not  turn  toaml  qui<tily  withniit 
Ulh^  not  iiaml  Hill  when  hi*  eyei  were  dowil.  A  uran^  coinpllcaiioo  wo*  ovca- 
uooal  atlacki  oi  utter  inatiilitx  to  tpeak,  accompanied  with  nfftuioit  of  the  fncc  and 
tbediUng  of  Icon.  Tlioc  came  on  under  anj  »ptcla1  excitement,  and  lasted  from  one 
to  five  mnMica. 

The  anieHlwHa  and  »ma}grria  of  the  lower  limhi  were  profoiuid,  and  elect(i>-*cn> 
ilMIitjr  watblit  (light :  but  tliere  wns  iia  luaof  etectru-mttKuUr  contract iliiy,  am)  na 
notor  dixtDTbancc  whanrvor.  There  wu  aUo  a  dclicicncy  of  the  terae  of  |ireisire, 
aa  iadkalcd  by  'Cos  fiti'teltr.  \(  n[|[ht  there  wat  |;rcat  p«m  in  the  back,  witKa  *en- 
latiunolnumbncfs  thai  often  compelled  him  to  cite  and  walk  the  room. 

A«  the  patient  was  entirely  wdl  at  tha  time  of  the  ieci<1mt,  and  ai  the  fymptonit 
of  iKlcroiii  foQowed  or  at  Icait  txttan  to  appear  a  few  week*  after  (be  accident,  and 
■a  there  was  no  evidence  of  cxpoHire  of  any  kind,  ii  wbj  clearly  a  cam  of  Iraumaiic 
ataxia. 

The  caM  was  luhwqucntly  bronchi  into  cowl,  in  order  to  collect  damages  of  the 
nilroari  company,  and  mi  decided  iti  faror  of  the  patient.  Being  called  upon  to  (es- 
tify,  we  gare  it  a,*  our  opininn  that  the  dUeiw  (rom  which  the  old  f^ntiemiui  tnlliereil 
wu  of  M  grave  a  cWacter  thai  he  would  never  recover,  but  woiilJ  l>c  a  great  vuflcrcr 
antil  be  dietL 

We  subsequently  treated  the  above  paiiciit  by  mild  galvanisation  of 
tljc  spine,  and  nitrate  of  silver,  and  in  the  course  of  a  month  he  bcgaji 
Id  improve,  and,  what  is  more  rcmarlcabte,  the  improvement  continued- 
lie  did  not  fully  recover,  but  was  able  to  resume  active  labors. 
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Eleetro-Dlasnosis. — In  cases  of  progressive  muscular  atropbiftk 
d«ctro -muscular  contractility  is  eithet  din);nish«<l  or  destroyed.  Eke 
iTO-muscular  sensibility  is  usually  diminished.  Various  changa  ii 
muscular  itritability  may  lake  place  during  thk:  progress  of  the  dimK. 

Xefltx  {catraclions  ocoir  in  muscular  atrophy.  Di^U,^ii  niiirtciim 
also  appear  in  this  disease.  These  facts,  taken  in  connecttoo  indi  lie 
history  of  the  case,  the  atro^ihy,  the  fibrillary  coQtraciions,  sneDingit 
and  anchylusii  in  the  tiones  and  joints,  the  anesthesia  and  the  iwuni- 
gia,  nialce  up  the  diagnosis.  Diptcgic  contractions  were  6rst  obta^ol 
in  muKiilir  Atrophy  by  Reniak ;  they  have  since  been  observed  in  ^ 
teria  and  uthiir  irriuhle  condiiions. 

The  disease  docs  not  always  exist  alone  ;  it  may  be  complicated  tiih 
locomotor  ataxia,  with  paralysis  of  the  cranial  ncrres  and  other  diMfdcn 
of  the  bnin. 

FVfigmvsit  amii  Trtatmenf. — Ot'ir  better  and  increasing  kDOwlei%r<f 
the  possibilities  of  electro-thcraiicutics  fortuoately  enables  us  tomofir 
to  aome  extent  the  jKognosis  in  this  diseas>e.  That  the  progniwit 
grave  cannot  he  denied,  but  by  iiersistenlly  following  out  the  tmOKK 
that  of  late  years  has  proved  so  successful,  we  con^ently  assert  llul 
not  only  may  die  disease  be  arrested  far  more  frequently  than  in  ik 
past,  but  that  in  not  a  few  instances  the  nutritioD  m^y  be  M  bt  !■■ 
proved  as  to  amount  to  approximate  recovery. 

In  no  other  forms  of  disease  does  it  seem  to  us  so  importaoi  tliil  es- 
pecial emphasis  should  be  laid  on  the  electrical  treatment  astnlhiM 
of  the  so-called  progressive  character.  lo  many  of  the  phases  of  pa- 
ralysis, in  tile  neuralgias  and  in  most  forms  of  local  and  constinilim' 
disturbance  where  the  indicatiotis  call  for  electricity,  other  reneiSa 
as  well  hare  their  uses,  and  in  many  instances  are  even  of  fftfiS 
«crvicc. 

When  wc  advance,  however,  to  the  consideration  of  those  ominoiulj 
progressive  disorders,  ataxia  and  muscular  atrophy,  we  recognia  ot 
(act  that,  witli  the  exception  of  those  cases  whicfa  depend  on  a  sypioiiK 
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taint,  our  ordinary  remedies  vxciciac  but  little  controJ  over  their  prog- 
ress. Wc  have  therefore  almost  in  despair  turned  to  the  thcrapcutica 
of  electncily  in  ihese  disensea,  and  although  it  hu  failed  by  far  to 
accomplish  all  ihal  could  be  desired,  it  has  yet  proved  lo  be  more 
efficacious  tlian  is  generally  credited.  In  some  cases  it  certainly  arresta 
tfac  disease. 

As  a  rale  we  alternately  make  nse  of  central  galvanization  in  its  most 
thoroogh  form  wiih  faradization  and  galvanization  of  llie  aifected 
muscles. 

Persistent  faradization  of  individual  muscles  has  been  alone  recom- 
mend(^d  by  Duchenoe,*  and  among  others  who  have  reported  recover- 
ies by  this  simple  and  single  method  might  be  mentioned  Dr.  Alex.  P. 
Fiddian. 

The  case  f  that  he  details  was  treated  by  that  form  of  electricity 
generated  by  the  old-fashioned  magiieto-et«ctric  mftchtne,  and  although 
the  authenticity  of  the  stalcmenu  cannot  be  doubled,  yet  a  knowledge 
of  (he  combined  experience  of  those  wlio  have  accomplished  most  in 
ckctro-thcraiKutics  must  confirm  us  in  the  assertion  that  in  order  to 
ftdltevc  the  best  resttlls,  both  current*  must  be  n»ed  and  the  applloi- 
tions  directed  to  the  nerve  centres  as  well  as  to  the  affected  muscles. 

PtagriiiHt  muteulur  atrepky  of  muulta  c/  iht  right  hand,  ikrH  yearf  tMttding — 
Pmtt  in  iiu-t-^yuMiinfij,    attJ  e^lJatu,  anA  nttiratgi*   tf  tkt  arm — DiieHK  f/ 

the  jUm—Arrtii  of  ih^  dittait  undrr  gatvamssltint  ef  fht  tpini  atitl  fitri/Aermt 

/tFOdlMtUH. 

Cask  I,XXI.— Mr.  N..  a  e^ntleinut  of  middle  lir*.  was  hmachi  to  in  by  S.  J.  Mol- 
ley,  N<»»wiiil>oi  I4,  1S70.  Tlie  pilicni,  who  h^i  a  «tr.)iig  ccmMitntioit,  Cor  three 
yean  had  been  suffcriti);  finiD  alrnpht  ofthc  muscln  of  (he  ball  of  the  ihamL  of  the 
rijjht  hftnd.  Tlir  liimtw  hail  hern  ^adital  In  lit  pusci,  ani  vtTy  gmduAl  in  itt 
ItilvoiKC,  and  by  varinut  trMtineiil — nie<licin««  an<l  rAraduKtion  cf  ihe  Riuiuln — had 
been  more  or  \css  niwljfied.  Tlic  tiiophy  was  piccedcd  by  p»ln  in  rhe  hack  in  the 
region  o(  ili<  third  dvrial  vertebra.  Tli1»  ipot  we  found  to  be  leodw  on  picKUrer 
■ltd  alio  lender  itnder  tJic  elecliic  current.  A  jjalvanic  current  B})[>licd  to  the  Icndef 
»pul  euised  at  once  a  tftjari^a  in  lie  affcrttd  hand.  Tlicrc  were  in  the  hand  p«r> 
tb-ienc  coldnnx  ind  great  iiumluieu,  «i-iili  iinie<ithe«ia,  nni)  aJku  irapatinienl  of  the 
t<ti«c  of  preuure  u  delcriiiincil  liy  eiuniinilion  with  t1i«  plckinctcr,  and  tliere  waa 
cnfceblcment  uf  the  icxual  power.  The  cnldncui  and  natnbn-cu  weic  lirit  fftt  six 
y/tirt  if/art  ia  ihe  irsck  of  the  idn.ar  nerve;  iho  pAJn  in  Ihi  back  appeared  li-»# 
ycaii  ti«(oTt,  and  two  yenn  after  that  Clic  mUKlca  of  the  hand  b^an  lo  aliophjr. 
At  one  lime  there  hod  been  evidences  of  an  ntiiie.  or  railicr  lobacutc,  congctlion  of 
ihe  cord,  with  I  he  vymplotns  of  numbneia  uf  half  the  body  on  the  right  tide  :  aniea- 
Uictta  of  Ihe  rectunia  so  that  the  fiEces  were  pasKd  uoconaclvudy,  and  *evcrc  DCif 

•  De  ('Elect Titation  LocalWe,  p.  701. 

t  Mod.  Ttmei  and  Gaiclie,  July  ao^  i8jj,  p^  66k 
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nicuof  the  xm — Ibex  ij-mptoeu  Uscd  OM  month.     TV  ftnt  fud  mIib} 
•trnng)  RjiplinilioTi  of  the  gxlvonic  cuimt  easKi  intomnui  llut  ai^ ;  piin  ii  tV 
domcD,  moA  menial  dq^rnslon,  knd  uiKEthola  of  the  rcclvre;  one  <]*]r  (ollniic 
trcaiinenc  he  felt  »  Ktialiaii  in  his  Inck.  »%  tboueb  some  one  had  wddenlf  n4 
Hverely  stnicrle  him  rrom  txhiiu) ;  gMdully  be  becuna  aceiictamAd  to  the  Appliarim 
which  wctc  made  railcler  and  ihorler,  and  b^an  ta  eet  better.     There  we  ka  h- 
loiuiilaaod  better  sppctile.  Ins  pain  xnil  more  warmth  in  the  h«nd  and  arm-    Umi( 
the  treatfnent,  whicb  l.vited  »e«era]  we*ln — •bout  twenty  applieMtons — afrungnnm 
ern/Ximt  app<»rtd  tin  tkt  iati  and  ikimlitert,  wttA  grtat  itching,  reitk  wki<i  itmt 
great  rtlief  of  the  j»iiH  in  the  tfimt,     Tlie  itcluns  of  the  imiti^o  wtu  itidr  idiml 
by  the  ^vnnie  cnrrent.     The  diaeue  wks,  to  «ll  teenting,  armtod,  allboiisk  Ube 
urophicd  masdo  did  uul  ictiua  to  ihcir  normal  oondilion.     EEcbleen  montia  MM 
thecloxeor  the  Irealnient  w«  met  the  patient.     He  wtu  inetccUent  beiltb ;  alltni^ 
lh«  liand  wait  Mill  conMilcri.Mjr  >1iiuiil<eii,  the  tcauiil  )H>wer  had  returacd,  wcA 
but  recently  married,  luring;  incviuiuly  lived  a  l)achdirr,  and  he  vrai  in  xaaA 
([»rit«. 


The  features  of  niosc  interest  in  the  above  case  are : 

1.  It  seemed  to  &how  the  ccolnil  origin  of  progressre  mffvuiln 
atrophy.  Long  ])cforc  the  mtiscles  of  the  hattd  began  to  atrophy  iben 
was  evidence  of  spinal  congestion  at  or  near  that  part  of  the  CD«d 
whence  isiue  the  nerves  to  supply  the  arm.  For  several  years  tbcN 
symptoms  had  been  existing  before  the  atrophy  was  observed. 

2.  The  fact  that,  when  taken  caily,  progrcsMvc  masciilar  aircfihri 
grave  as  the  disease  is,  nuy  be  arreited  by  galvanijuition  of  the  DetT^ 
centres. 

3.  The  apparent  relation  of  the  pmnginous  eiuptton  and  the  mortHd 
state  of  the  cord.  ^Vhcn  the  eruption  appeared  with  severe  ttdiio^ 
the  patient  at  once  improved,  and  then  the  emption  mu  itself  relicnd 
by  the  galvanic  treatment  (we  chapter  on  Diseases  of  the  Skin). 

Pngresiive  miiMtiUr  ^tr^pky  e/  ewver^  /Kwr*  tiaitHng—Affrtxim^t  neM*f 
mttJtr  ptriiittnt  trtatmna  6y  gtmtrai  atM/  letal  fmntdH^tivn  and  tfinal  ftl- 

Case  LXXIL— Hr.  D.,  a^l  44.  ennie  to  n«  aiih  ^inpiomi  lypieal  of  progn^ 
miLtciilor  Atrophy.  ThcK  <yinpl<>in)^  hnd  been  dereloping  for  ovct  (wo  year*.  Tte 
tliOLti  and  hypothcDAr  eminences  of  the  right  band,  together  with  the  man  □{  in^ 
onei  muficlet,  were  m  wasted  as  to  render  the  hand  neatly  luelesik  Tbe  aaler  m»^ 
of  the  left  ha&d  were  olio  tomewhat  wisled,  «o  that  the  lilllefiagcr  of  that  wIclM 
Cut  becoming  powerless.  On  localiilng  the  farailic  cnnciii  in  the  affected  tauAi  ^ 
the  righi  hand  it  wu  fonnd  that  there  was  lome  degree  of  elect ro.minedar  cmU^ 
iQity  in  all  of  them. 

Up  to  a  few  days  before,  the  patient  IiaJ  been  unaware  of  ibe  nature  of  iuo"" 
plaint,  and  un  leoniing  Sti  trae  chimcler,  he  nprcoed  his  rcadine^n  to  tttMbrfOfe^ 
liMigcl  irriiment.  In  Kldillun  to  the  tymptom*  iibove  *taled,  he  mmiitimA  ff 
a-cakncM  aiid  iiilTnGU  of  the  limto^  togetba'  with  wmc  want  of  oo^inUiiatliif  puMk 
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Odcc  BWMb  tht  patient  wm  uibtnitled ta  general  (atadiiAtton,  *nd  thietliiae%  awMli 
(o  sal¥4iUutiiin  uf  ihe  i^aaz,  and  fwltuliuu  of  ttie  aSccled  matctct.  Simmodk 
mntrmdion  oocuionolly  occurred  in  the  flnor  iddwIm  of  either  Brm  and  band,  and 
tbcM  coDliMtioDH  were  klurk/t  aggravated  if  the  fAraJic  current  wa*  appliml  (o  iheM 
lamde^  while  n  mild  continuous  jratvanii^  current  tSonied  t^cat  relief.  The  kbvvt 
treitmcnt  wax  coniinued  uninterruptedly  for  four  muntli^  when  It  could  rMililylM 
teen  thkt  there  nai  an  appi'«ciahle  increase  in  tlic  iIec  cif  the  atrophied  miede^  eipe- 
dally  ihoK  bctwecD  the  thumb  and  Intfcx  finger.  He  wu  a^iiti  able  to  write  with 
ooosidenble  readinecs  ■nmeihtng  wliicti  lie  had  not  attempted  for  wend  monifas. 
Mlf  linte  hui  cb1ii«i1  nia[licill}i  In  Mcca^fib.  anJ  he  iccnicd  approauiutdjr  vreU. 

^vgrtsitvt  wtutiulat-  atrophy  with  fariiijisi*  e/  tkt  tMltiucr  mmiUt  0/  the  iumd^ 
Dteidid  ntUf  under  lanS  /aradactitn  aiJ  ^aJtMMiMnMM  e/  tkt  tymfaUuiii — 
£>ifl*gU  e^froftient. 

Casc  LXXIJI.— Aiientleman,  oceil  40,  wa*  lent  to  w>  bf  I>r.  J.  J.  Crane.  There 
was  ileciiled  |iaralysi«uf  (li«  eaienxii  miuclet  of  the  ri){hi  luuid,  wiili  luch  inarke<l 
alTophj  of  the  musclei  ■!  the  bate  of  the  thumliut  lucaiueboth  lb«llini*i  and  hypo- 
thenar  cmiaeBCCt  to  tiaad  out  in  bold  and  angiiioi  lelicf.  S]MMii<>dic  contractions  of 
the  fleuir  nusclet  oocauionally  occurred,  lud  he  wu  annoyed  by  thai'poeurtlt^ic  pum» 
in  llic  affeeted  part.  ThcK  lymptonu  were  ^t  noticed  tontewliat  mote  iliaii  a  y^u 
previau»ly,  and  the  apparent  caiuc  was  a  violent  jerk  that  he  had  received  about  that 
iLme.  The  patient  was  treated  by  galvanintion  of  the  iiyinpaihetie,  and  faraijiiation 
of  the  affected  inuMjIci,  and  the  latilc,  nfiar  tuina  tweaty  t^ancu,  wu  appruiitnaic 
itlief  ofall  pain  and  temlency  to  ipaunodic  contraction*;  itic  i:rafp  became  iimngcr, 
and  the  patient  was  agaio  enabled  10  writs  with  lome  degrM  of  reidineis.  Tiie  tre«l- 
nKM  waa  not  continued  mitlidciitly  lonj;  to  enable  lu  to  lest  in  thii  cok  the  poweT  of 
fRradintlon  10  increaM  the  idukuIai  iluue. 

We  were  enabled  to  excite  ia  (hit  patient  the  >o-«alled  diplegic  conliaclioni  of 
Remalf. 

MiJfular  atrvfJty  a/  tkrttyrart'  rtandiHg — /ittrtaft  iit  litt «/  IJU  atrepkied  muitl^, 
aiui  affraxiiiMte  rtlie/  ef  ^lotUunt  ^mfHomj — Tit  feiienl  ilitl  umitr  trtat- 

Cau  LXXI  V. — Jn  the  cue  of  a  i^tleman  ol  50,  who  at  the  dale  of  writinj;  la 
MtU  at  our  hnndi  rccci-ving  trealmeiit,  that  hiu  already  exicndet)  over  levetil  month*, 
tiie  benefit  dcrivcU  hoi  Iteenofthe  moU  dcdUcd  charatlcr.  ThcfiiM  fyuipioius  uf  the 
diaeaw  were  otMervad  three  years  ptior.  When  we  ^rtt  law  him,  there  was  very 
marked  atrophy  of  iba  BudM  of  the  right  hind  and  to  a  lea  extent  of  ihote  of  the 
)el\  i  thi*  atrophy,  moreover,  was  making  spprciciabk  progrcM  Eioia  moiith  to  month. 
There  wu  paralyiii  of  the  inJet  finger  of  uiie  huid  and  ilie  lillle  iaisa  of  the  other  ; 
luddea  cpoAmodii;  contractions  of  both  hand*  were  &e<]uent  and  annoying  and  lliere 
was  an  utter  iuubility  to  write.  Up  to  thla  tiiuc  the  tientmcnt  by  central  galraniia* 
lion  oomhiiioJ  with  fsruliutiun  of  Ihe  atrophied  mutden,  golvaniution  of  iho  flexon, 
with  Dcc»tioniU  >^iuice*  of  (^ncral  faradiutiQCi,  have  vastly  improved  the  patient  In 
every  lymptoni.  The  nutrition  has  been  10  far  unproved  u  to  ihow  an  appreciable 
iacr«*ia  In  the  uie  of  the  affected  mtuclca.  There  hm  been  an  approximate  recovety 
of  the  poralyted  fingers ;  spasmodic  contraclioni  no  loDgcf  annoy  bxm,  and  tie  cojoryl 
couldaablc  facility  with  the  pen. 
3» 
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JProgressive  Myo-Schrotic  Paraiytts  {Progressive  Afitscular  Byftr- 
tropky\  Pseuda-Hypertrtpkie  Paralysis. — This  disease  of  cisUbaod 
was  first  described  by  Hr.  Kdwxrd  Meryon,  in  a  pnwr  read  belbrt  (he 

Dyai  MedicaJ  and  Chiruigical  Society,  Lfecciiiber,  185  t.  A  cist  •« 
ubseqiiciuly  rcj^cwted  by  Dr.  T.  King  Chambers,  in  llic  Mcdicu  Chiiui 
gicol  Tnmsacdoas,  1854.  The  disease  has  been  observed  in  two,tiiree, 
and  four  children  of  ooe  family.  Th«  diuase  has  been  syscemaluiilj 
studied  by  Duclienue,  who  was  the  &ret  to  set  it  before  the  profe&iii 
as  a  distinct  disease.  The  symptoms  of  this  offecdoD  in  the  6i3t  si*se 
aie  wcjikncss  in  the  lower  Uiuba  .iikI  flexion  of  the  toes ;  in  the  scooul 
stage,  inerease  in  site  oj  the  musetes  oj  the  legs — especial  ly  of  the  caWi 
of  the  back,  and  of  the  gluteal  uiusclcs ;  in  llie  third  stage,  cxtensoaot 
the  disease,  iiiiiscular  atrophy,  exhaustion,  and  death. 

EleetrffDiagnosts. — farad  o-muscularconiraclililyuauaUydiminuiwd; 
gatvano-inuscular  coiuractilitj-  may  be  cither  normal  or  cxaggaiMd; 
electro-musculur  sensibility  is  sometinies  diminished,  soinetiwes  nonnl. 

Pregnffsis. — ^The  patient  is  pretty  sure  to  die  in  the  course  of  afev 
years.  In  Ibc  Kcoiid  stage  tlie  symptoms  may  remain  stationary  lor  ■ 
long  lime.  Benedikt  vaa  able  to  iinpiore  a  cue  of  two  years'  siaoiaj 
by  galvaiiizaliun. 

2>ea/men/. — Faradisation  and  galvanization  of  the  afliected  mat- 
dec,  central  galvaaization,  and  galvanisation  of  the  sympatbeiic,  ibouU^ 
all  be  tried  in  succession  or  alternation. 


RHEUMATtsu  is  a  disease  for  which  rlcctricit>',  hy  various  methods  of 
application,  baa  b«CQ  employed,  with  maxc  or  less  success,  Ironi  the  early 
periods  of  the  hitiory  of  eleciro-lherapeutics.  Next  to  paralysis,  it  is 
perhaps  the  disease  in  which  the  original  experiments  of  electio-thera- 
peutists  were  niost  frequently  conducted  ;  and  for  the  reason  that  (like 
paralysis)  it  is  so  frequently  obstinate  to  ordinary  rctncdics. 

Trtatmeni.— Being  a  {enstihitional  disease,  ii  demands  eoHttitutUnai 
treatment.  The  best  results  are  obtained  by  general  faradization,  com- 
bined with  faradiuition  or  galraniiatioii  of  the  atfecied  juints.  To  con- 
fine: the  treatment  to  the  afiocted  joint  is  unifhiloaophioil,  and  usually 
inore  or  less  unsatisfactory,  for  the  obvious  reason  that  it  attacks  merely 
a  local  symptom,  which  al  any  lime  may  be  transferred  to  other  and 
remote  pans  of  the  body.  The  true  nncthod  is  to  lay  the  axe  at  the  root 
of  the  tree  by  making  the  applications  general,  so  as  to  bring  the  whole 
system  under  the  influence  of  the  current  This  treatment  sometimes 
causes  incieose  of  the  flow  of  urine,  and  almott  always  more  or  less  ex- 
hilaration, and  relief  of  the  pain.  Special  attention  shouiti  be  given  to 
the  pans  which  are  chiefly  affected,  and  the  xwoUeri  joints  should  be 
treated  by  mild  and  steady  faradization  or  galvaniiation.  ^^'hcre  in  the 
acute  or  subacute  forms  the  immediate  effects  are  agreeable,  it  \%  prob- 
able that  continued  treatment  will  be  of  service.  For  the  local  treat- 
loent  the  galvanic  and  farodic  current  may  be  used  alternately. 

The  effect  of  the  current  on  the  inflamed  joints  is  to  relieve  the  pam, 
reduce  the  inflammation,  and,  where  effusion  has  taken  place,  to  cause 
absorption.  Absorption  maybe  caused  by  both  currents,  in  some  cases 
more  powerfully  by  the  galvanic  If  the  currents  are  used  too  strong 
or  too  long,  the  pain  and  inflammation  may  be  increased.  For  appli- 
cations to  very  sensitive  and  painful  joints,  the /djiy/rv  pole  is  prefer- 
able (sec  p.  aSi).  For  rheumatic  calloailtcs  and  anchylosis,  very  fro- 
longed  local  applications  of  the  galvanic  current  may  be  tried. 

I^egn^sis. — !□  presenting  the  ptognosiit  of  rheumatism  great  stresi 


RKRUMATISU  AND  GOUT. 

roust  be  laid  on  (he  diuinciion  between  ibc  chronic,  sabatute,  nJmu 
eular  varieties. 

During  our  earlier  investigations  in  electto-therapeulics  we  iKilod 
peibaps  as  many  cases  of  rheuntaHi>ni  as  of  any  one  clue  of  (fitOM 
The  apparent  results  of  ti-eatinent  by  electriution  in  many  cues  of  nuO' 
cular,  and  in  a  number  of  cases  of  the  acute,  subacute,  andcfaratucmi- 
eties  of  articular  rhcuiaatbra,  excited  our  enthusiasnt,  aad  IcdostDbopc 
tliat  a  remedy  had  been  found  chat  would  ]>ro%'e  very  generally  and  piw- 
erfulty  remedial  in  all  fonns  of  this  disease.  Further  experience  ad 
investigation  compel  us  to  declare  that  we  arc  not  to  expect  such  n{id 
aud  decided  benefit  firom  clcctn^ation  iu  tlicwar»t  cases  oi  ehrenn  tftt- 
euUw  rheutnalism  as  we  ai  first  supposed. 

The  most  uiiifonn  results  are  obtained  in  the  muscular  form  ;  the  neil 
best  are  the  subacute  and  acute,  and  die  least  satisfactory  of  all  in  Ibe 
chronic  stages. 

A  good  opportunity  to  note  the  immediate  effect  of  eleciriiation  ii 
affocded  in  those  cases  where  the  disease  is  of  such  severity  as  to  rendcf 
any  of  the  niitscles  uf  the  body  almost  if  not  quite  powerless. 

Jthmmatk  faralyiii—Deridtii  rtli*/  undtr  gtntrtJ /«raJnati«m, 

C*»E  LXXV.— The  sufflerer  wai  a  liiile  Uiy.  who  for  lernal  monlht  tMilbca>if> 
flicKd  wilhbothaciit<>ndchroaicniaKii]arrheuiii*tl«n.  The  UMno-ckiiSo-iuaMl- 
CUB,  and  the  \t\u.jtm^my^e»  niiuclr*  w«c  rcty  ri^J.  ami  finjnentlj  nnuKtnl 
violently,  auiioic  acute  pain.  The  poiienl  ook  uiuble  lo  brini;  his  jawt  fiaio  Is 
each  oth«r  than  one-ltalf  an  itu-h,  while  it  uu  inijitiH^ilitr  for  Ua  !■>  Iucb  ibe  bdJ< 
either  iidc,  Hiihuul  at  iticKunc  lime  luininj;  the  whale  body. 

Tlic  cniirc  hnd  wa<>  cxcccdintjLy  Ktuitlrc  to  dijihi  premte  with  Ibe  Snfm  Tk 
first  ftpplicniioD  wu  made  iriih  an  exce«din(;l5  mild  and  fine  fkrulic  cnrtanl,  ml  ^ 
of  leii  Duuuiei'  dutalioti.  WIUi  the  lund  mtvi  riiigctt  a»  elocirodoit  •manblljwr 
Dlpul*icii  tlichcaJ,  iictk.  auil  inditUiul  muitde^  until  tbc  jntienl  could  doaclutHrik 
andlura  bin  head  to  either  (id«  wilhaome  fieedom,  and  wiUwut  M/Eerwg  paaoiwMa' 

In  about  a  week  the  jutient  aj^n  prewntei)  hiULtelC  tlo  conld  Hill  dnw  hi()wi 
fitta\y,  but  wax  unable  to  tvxn  hit  tiMd  at  readily  as  before.  A  Kcood  affiUatua 
idicT«d  him  as  corapleteljr  ax  the  first.  To  oni  regret  we  taw  no  toon  of  ito  C" 
after  the  Kcond  visit,  but  learoed  sutueqaetiily,  howcvei,  thai  be rctaliMd Ihe inqO*^ 
ment,  and,  under  inlernal  niMlicalion,  lecoveretl- 

ImttrtMtaJ  rkaimatijm  of  leng  stamding—Imfrn^rmeml  mndtv  grmtraJ farnda^il^ 

Case  LXXVL^A  {entlonan,  tent  to  at  h^  Praf.  AmUd  Flint,  wu  apfnai- 
maidy  cured  of  chronic  rheumaiiKin  that  ctiicHf  affected  the  iaiocMtal  matdOi 

Forncartjr  ihtco  years  be  h«d  BufbieJ,  from  lime  lo  tuac,  aiiacka  of  nuKcoil'' 
■ercfil;.  a]ihoni;h  at  no  lime  uacc  ilie  disease  firiit  mauilnied  itsdf  had  ke  bM^* 
\'\it\y  fre«  from  it. 

It  wM  ft  lingabr  fcaiuic  of  bii  diaordcr  that  it  was agpantcd  byibewaittl 
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ei  tprlnf  md  WBinMr.  Ho  wu  trmUe')  b?  emcral  rlwtriuilon  with  the  bradic  CUT' 
lent  uicty  «tber  day  fur  *ui  <rcck«  He  gradually  improved,  and,  wbca  beatmeni 
vrudlKaalbtueil,  he  rmulned  companuMf  free  from  uiy  sjrmptoom  of  ha  Uledfa* 

order. 

Suiarutt  artuuSar  rhemm^itm — Muieular  t^remttt  am4  ttiLirgemenl  «/  JMWti  rt- 
Uevtd  tj  thru  gtntrat/armiitfatitm. 

Case  LX  WII.—Bjr  ibe  cnuri»ir  of  Pror  Ausim  Flint  wc  irraicd,  In  Ociubn', 
1867,  M  case  ai  iiibaeoiF  artietilar  rbpumattwn  in  oncof  tht  tnr>kof  Bellevue  Iloipi. 
tiL  For  Ihrw  (nonlh^  the  palieot  Imd  sn^cd  frwn  moiculiit  w>T«n«m  t>f  tl>c  (wck 
■nd  xhouUcn.  txA  %  cnmiclrr»ble  cnlarcetnciil  of  the  rii;ht  wiiii  and  anktc  ^ihI  ihc 
|«Uiii  of  the  fint  Inci  of  the  feet,  Three  gtn«ral  applicAlioti^  with  i^teciftL  tvrtTMce 
telhciHwicJ  pailk.  diMimiciJ  the  mu-icnlKr  loicneaa,  uid  »o  decidedly  rdicred  ihe 
kmeaeBAiidrediiccil  ihecnUrgcmmtB  of  ibc  joinit  thai  the  pitienl  wu  dlwliarged 
Irom  liocpitAl  in  ihrM  nmln. 

Both  acute  ind  subacute  rhcunultsiii  occasionally  occur  coiiiplicatcil 
with  pcuralgii  and  nervous  cxhaastlon,  an<l  are  usujiUy  vcr;  persistent. 

rnf4  rkftiwtatiim—ftigktdflloidmitHUaH,tttvtrat)eiiiiiafitlJiagtrtami  U/t 
*MM  agetltd — Dftilily — Kff^tffy  itaJir  gfitrraJ /araJiiati&n. 

Ca«k  LXXV'III. -~A[:(i>tletniui,  a£«il  alwul  40^  olnerrcianillmtcdby  tnvitatran  of 
Dr.  Hr>w*id  rinkn«y,  inOci,,i867,  ojm  utTcring  acutely  Iron)  rbeuiriAiKpttral)^!  of 
lh«  righi  dritoid  Dmek,  tyiniKomt  of  influnmation  of  the  sheath  of  the  righi  ulnar  narve, 
vwclllntiof  «eicraIof  tbe^ointioribofingcfaof  (lielcri  band,  and  a  very  painful  col  orge- 
■nent  of  the  left  kne*.  and  grrat  debility.  It  b  [roper  lotiaie  thai  the  paiicnl,  at  ivell 
uhiipb^cia-n,  aicribiHl  hlsi^tnu  nerrou^  proWration  partly  to  rcMni  and  exccmivedb. 
tipalioB.  Tlte  lint  ap]>li(iitjoo  of  the  faradic  cwrent  not  onl^  greatly  Tcdu«d  llie 
tenpcraiare  of  the  alleclcd  limlw,  bat  tcMoied  in  lomc  degree  Ihe  lost  poito  of  tii^ 
lion  to  the  fight  arm.  Under  the  inHuence  of  ihecarrenr,  the  leg  iaa«aMdtnriieaad 
remaiBcd  la  this  conditii^  for  about  a  week,  when  the  nrcUiag  rapidly  iiilHided.  Tftt 
btt*  in  the  laBamcd  juinU  did  twt  atcaln  riw  to  ibc  same  lenperalure,  and  ilw  poraly- 
w>  of  the  am  pfogrcMtd  gradually  toward*  r«eovery  from  Ihc  lint  applicatioo. 

Anactlbeaia  aftlMddtoU  wa*s  iaark«d  aytniyKtai  i  but,  as  la  tuoally  the  case,  itirw 
readily  dnalpaled. 

Tre^mant  bj  eiaclriiatioa.  logeiherwiih  potaM.  bro«Did.,wM  eoittiniMl  from  Oct. 
3111  U  Nov.  qlK  whcB  the  patient  woi  diaclwrged  oi  approtinulely  cured. 

SakuuU  artieuhr  rUrmmatiim  0/  niif  moiuAj'  itanding — Apfr\xHmatt  rtc^otry 
tinJer  gtntral  /araJitdlUn  amj  gahMniiati^m  a/  ike  ij)4m,  ^m^hrtit,  mtd 
$'4ttr  ftfxtu. 

Case  LXXIX  —Mr.  S, ,  jijuI  41-.,  Ki  t  txrninc  mornhKiufTercdcon^Tanily  fromiub- 
te  articular  rhcoinaiiini.  Tlic  |j*itu>yiiii«  varied  in  tcicTily,  arvt  ihe  «cat  of  pain 
and  iweUkig  waa  eonUanlly  changing  from  tli«  linger -juiji it  to  the  wri!.!  and  elliom, 
to  the  tbo^dtt*,  haps  knr-s  ^nd  anklet.  The  muil  conttant  localion  of  the  diiicaiw 
waa  !■  the  ankla  and  wtiin,  and  in  con>cqucni.*c  incapacitated  hUn  fium  imnoinc  his 
avocinanofatmok-keeiier.  He  was  Ucaled  fint  by  general  [araditation  March  17th, 
1871,  and  in  a  confie  ofdayi  ibe  galvanic  caircnl  fiam  Ion  onlioary  liec  carbon  celU 
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wu  dtrccled  aionc  ^^  spine  ^rn  tbt  siitbcerncalvertcbn  luihe  sduiiBn  lb 
■Mhod  of  licatment,  vhkh  w»i  continued  Tor  two  raaatht,  gradoilty  IcMod  ik 
tendency  to  «wdling  aiul  irritation  of  Ibe  joint*,  and  etj>bl«d  tbo  paltaitt»ranMlit 
tmimcia. 

When  the  treatment  wni  diicoiitiftued,  he  liid  not  entirely  recovered,  bit  teii| 
tlic  snaiinct  be  improircd  ulll  rutthct  utd  through  the  followiog  wiatct  ud  ifn| 
wu  K>  little  vinoyeil  b;  lib  o\J.  cncmf  as  it  aa  time  Eo  be  compelled  to  iMsail  lii 
daliei  of  writing  even  for  a  dvf. 

Afya^gia  [Muscular  JtAcuma/isnt). — This  name  is  coiunKMiljrs^fitl 
to  neuralgic  or  rheumatic  |>iin  of  (he  muscles  on  movement,  citiud  a» 
ally  by  exposure  to  cold  or  dampness.  1 1  may  be  distinguished  bm 
ordinaiy  ncandgii—jSrst,  by  ihc  fact  that  the  pain  occurs  chiidf  «n 
movement  and  not  on  rest;  and,  moncHy,  by  the  fact  that  the  vxt- 
ness  is  difliist-d  through  or  over  the  miisclts,  uihI  not  seated  ntiad 
in  certain  n<;ive  tracts.  It  receives ditferent  names  according  toil*  lo 
cality.  In  tlic  back  it  is  called  lumbage  ;  in  the  thoracic  louidA 
pUumdynta  ;  m  the  neclt  it  iitimlates  torticollis  or  wr>'-ncck  n  ctoidf 
u  oAentimtf«  to  be  coiifounded  with  thftt  affection  {sec  TorticoDif). 

Tireatment. —  \joc3X  faradization  with  a  mild  current,  eitiier  stabte  o 
labile,  usually  relieves  such  ca«cs  in  a  short  time.  Stable  galraaiallos 
also  with  a  mild  cuncnl  may  be  al  once  effective.  Severe  9ip\X\aUM 
Diay  increase  the  pain  in  this  afrection.  The  fact  that  the  pauitnt  ii 
not  at  once  relieved,  or  is  worse  after  the  first  ajiplication.  shooM  BX 
discourage  us,  since  the  ^nal  result  may  be  aaiiitfiicioTy.  Of  the  Iiift 
number  of  cases  that  wc  have  treated,  nearly  all  have  been  relieved  t^ 
one,  two,  or  more  applications.  A  single  application,  with  a  miU{ 
rent,  prolonged  for  otic  or  more  hour^,  m.iy  MMiieiimcs  entirely  dis 
an  attack  of  myalgia. 

It  is  in  myalgia  that  the  belts,  chains,  bands,  disks,  etc.,  irom  ofl  <)* 
body,  have  obtained  the  best  results.  A  convenient  arrangement  fa 
making  prolonged  or  continuous  local  applications  of  very  mild  galfuic 
currents  n  (he  electric  disk  of  Dr.  Garratt. 


•  •  •  » VB 
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Vtt.    10  J. 

Oblong  Uatton  Dult. 

These  are  made  of  alloy — magnesium  and  tine — for  the  ne 
silver  for  the  positive  pole.    The  surface  of  the  body  forms  a  moiit^ 
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neclion  beiweea  the  p^rirs.  trliich  are  m^ulaied  by  chin  rubber.  Tha 
disk  is  niEulc  in  two  general  varieties — the  circular  and  ihc  oblong, — 
the  latter  being  used  Tor  the  limba  or  Wck  ;  the  former,  which  is  very 
flexible,  can  be  applied  iS  almost  any  portion  of  the  body-*  The  vcr) 
slight  galvanic  action  of  these  disks,  which  is  e!X<Vted  by  the  moisture  of 
the  body,  may  be  increaKd  by  wetting  the  skin 'beneath  tbem  with  salt 
vrater.  'Hicy  should  only  be  worn  a  part  of  the  time,  either  in  the  day 
or  night.     They  may  be  used  for  weeks  and  months. 

That  these  and  other  similar  contrivance;,  when  scienttltcally  con- 
slnicted.  may  relieve  slight  &«-a/  and  tuptrficiai  pains,  [here  is  no  qucs- 
lioi».  In  the  treatment  of  dccplying  afTcciionsor  the  brain,  spinal  cord, 
an^  viscera,  or  severe  neuralgia,  very  many  imporunt  results  have  not 
yet  been  reported  for  Ihem.  The  results  chat  appear  tinder  their  use 
may,  perhaps,  be  sometimes  explained  in  part  by  their  effect  on  the 
imagination  of  the  patient,  and  by  the  counter-irritation  which  Ihcy  un- 
que«tionAbIy  excite  when  long  worn.  I'o  diRerentiate  these  effects  it 
quite  dJfGcuU. 

Ctm^ttt  wtlief  e/  mutcn/ar  rA/ioHatitm  of  srvtrai yearj'  ttsndtHg  fy  a  dMfn  afiffi- 
eu/ijju  tf  grarral J'^adttaltv'; 

Cass  IJ(XX.— Mi.  F.,  «gcd  30,  wm  dircccwl  to  us  by  Dr.  Thonpson.  Thf 
pUicfil  wu  of  k  <lcl!uue  coiikitluHoa,  and  (rom  diildtiood  had  been  nlfcmdy  siu- 
e«ptll>l(  In  all  nicmal  influmcw  A  few  yeim  pmioiu  10  hU  rislt  lo  tu.  he  l>e£aji  to 
be  merely  a£r«ct<d  by  muKuIar  rbtumitif  p«ins  hosing  (heir  seat  more  ctpectully  in 
tMtb  shoukkii  ukI  the  chol. 

He  bKwne  anaemic  urJ  uifftied  much  from  eardiu:  polpiutioiu.  He  wu  at  nnce 
Mbmtltcil  (o,  XT>A  ItcBled  only  by  general  forxliuitioi)  in  itt  rnofl  tKoroujjh  form. 
The  elTccti  wcic  imiuoiiBtc  viil  dcciiloJ.  He  mlTcTcd  loi  from  ibc  first  tAuioe,  ud 
in  ilnec  ireelcfc  after  the  odmuiiiitraiiou  or  a  down  apjilicstiiont,  tiic  relief  ths  patlvni 
experieiKcil  was  rvmpl«ie. 

Simtcmlmr rkauiMtitiit  t/ lit  Aipt  antf/imit  exUtiitg  a  moitth — RapU rttrntry  utuitr 
fAt&dttiilian  ij  Ih*  lifftttf^  ptirti. 

CAsa  ],XXXI.— Mr.  S..  an  old  gentlenun  of  6$,  wa>  rcfoTRl  to  at  by  Dr.  J. 
O'Farrtngton. 

The  paiicpt  wu  lullering  ucnKly  f[»n)  p*in  and  liLmcneu  acr«M  ttie  lowar  portion 
of  the  hade  and  hipi,  while  tioth  lti(£hs  were  m  nqui^itcly  Mn»ttvc  a*  10  render  him 
utterly  imaiilc  10  walk.  Theie  ^mpioini  hod  remit ed from  expomre  tacaM  a  fflonth 
prenotuJ)'!  arKlharl  rcBUCedvaiiousmclhudHuflrcatniciit.  Faradincion  of  the  aifcctcd 
pans  one  ervnlng  just  bcfxe  retiring  did  not  imtneilLticly  allay  llw  pain  and  lender- 
ncM ;  but  the  follonriag  morning  foond  him  able  10  lalie  a  few  ti«p«  with  comparative 
comforl,  and  fcy  evening  he  hod  very  perceptibly  improved.  The  uinc  applicalloOi 
repealeil  on  tacfeiuve  «veiimj;i.  enabled  tlte  p^iiient  In  tlie  coutte  of  a  week  to  wallc 
with  con»deral>lc  raxv  anil  in  t,  fortnight  all  kmeneu  had  dibappeated. 

*  For  xaiilire  pacicnti.  and  ciipei;UlIy  for  ladie»,  the  oblong  "  bnttoa-dlBk"  Is  saa 
■Uy  loh(  fnfeiml,  on  account  orilsgreaiei  li(;htne«acid  flexibility. 
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RHEUMATISM  AND  GOUT. 


Gi/ut.  — In  th«  chronic  fonu  of  gout  firadUilion  is  somctitDcs  of  ease*' 
HaI  service.  Gcucral  fantdtution  and  ccniral  galvanixitioQioay  be  tried 
vrith  ihe  hope  of  raising  the  tone  of  the  sysitta,  and  so  as  to  enable  itso 
belter co|k:  wilh  Ihe  disease.  Temporary  reliefof  the  pain  mxy  bcdcnwl 
from  cither  local  galvaoiiation  or  faradization ;  but  aiiythin^  like  a  im- 
manent removal  of  tlie  disease  is  not  to  be  expected  from  any  fornt  of 
electrical  iieatmont. 

With  some  gouty  patients  rhe  electrical  Ireatmcnt  acts  so  decided^ 
that  we  are  disposed  to  resort  to  it  during  the  subsidence  of  each  attack, 
to  relieve  the  pains  and  hasten  recovery.  Galvanization  of  the  affected 
joints  does  not  seem  to  produce  the  abtsorbing  or  catalytic  eSect  thit 
could  be  desired,  although  when  judiciously  used  it  accomplishes  some- 
thing. Whether  ajiy  benefit  can  be  derived  from  anyform  of  dcarui- 
tion  during  the  acute  stages,  we  are  unable  to  say. 


Crtrf  tf  ihirtj  jrtm-/  itaitdimg  in  it  gtnilemam  tixfy  jreori  0/  age — P^Uivt  rtStf 
/rtm  gttif»t  /araJiiaiim  im  lAt  imirUing  itagt »/  att  attmek. 

Cask  LXXXII.— Mr.  W ,  a  reiired  gentlonan  of  tio  ye*n.  whtt had  Uvel  is 

conwttentljlceAxriitanamljcrvfynrs  conuiltcd  UtMucliaOk  186&.  PortbiftrTt*" 
be  had  nalTercd  from  attack*  of  ^al,  eipeciallT  daring  the  f»ll  and  waiter  nuaoL 
When  h*  first  consultfl  ns  he  w»i  in  Ihc  mhiading  Ktiige  of  b  severe  attack.  W« 
pre  him  foni  applications  »f  generjil  firadimtion  lli»t  relieved  liiji  pkiai  ksJ  Mtned 
10  hasten  his  return  to  hit  unialconiitinn  of  health  dnrinj  the tutervak.  SabteqncvHf 
the  patient  rewnrd  to  electrical  irealmeiit,  wilh  deciJed  benefit.  Whether  ihelnu- 
ment  had  the  effect  to  diminish  the  rioleii'M  at  ft«c|iiencf  of  the  attKlo^  we  hare  not 
beni  tnfonnod. 

Rhtumalu  Gout  (ArlhrUis  ncdota). — This  a^eciion  is  neither  goul 
nor  rheumatism,  but  appears  to  be  a  distinct  constitutional  afTcctwa 
It  occurs  most  frequently  in  the  delicate  and  the  nervous,  and  may  be 
regarded  as  esientinlly  acondition  of  debihty.  Jl  Is  very  apt  to  affect 
the  hands,  fingers,  and  toes,  and  sometimes  thoroughly  cripples  the 
patient. 

Treatment. — ^Tliii  condiUon  is  most  succes^ully  combined  I>y  tonics, 
and  electrization,  more  fiM'  its  tonic  effects  on  the  system  than  for  any 
special  catalytic  power  over  the  enlarged  joints.  General  faradicatioo, 
central  galvanization,  and  galvanization  of  the  sympalhclic  are  the 
methods  that  experience  has  shown  to  be  most  useful  in  this  very  intrac- 
table malady. 

Prognosis. — ^Thc  prognosis  in  rheumatic  gout  is  not  brilliant.  The 
pains  can  be  relieved,  the  sleep  can  be  improved,  and  the  S]rstefn  can 
be  in  every  way  strengthened  by  the  electric  treatment,  and  even  the 
enlarged  joints  can  be  made  to  diminish  in  size,  or  at  least  to  be  lesi 
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troablesome.  As  nearly  all  patients  afflicted  with  rheumatic  gout  are 
in  a  condition  of  debility,  the  improvement  experienced  at  first  undei 
general  faradization  is  such  as  to  lead  them  to  hope  for  a  permanent 
eradication  of  the  disease.  In  this  respect  they  are  always  disappointed. 
The  disease  may  be  held  at  bay,  but  is  never  banished.  It  is  doubtful, 
indeed,  whether  the  benefit  is  not  entirely  due  to  the  tonic  effects  of  the 
treatment  on  the  system,  and  not  at  all  to  any  special  influence  over 
the  rheumatic  gout. 

Other  remedies  are  so  powerless  in  this  affection  that  electrization 
is  wordiy  of  a  trial  for  the  sake  of  its  general  effects.  We  have  treated 
a  number  of  cases  by  general  faradization,  central  galvanization,  and 
local  galvanization  of  the  affected  joints,  with  palliative  and  tonic  effects 
of  a  most  decided  character.     Dr.  Althaus  has  had  similar  experience. 


CMAPTLR  XXIV. 


SPASMODIC  MSIASBS. 


Op  spasmodic  diseases  this  general  law  holds,  that  when  reccLt,cvcn 
though  violent,  they  yield  readily  to  electiical  treatment ;  but  when 
long  standing,  they  are  easily  palliated,  cured  with  ditTiciilty,  and  are 
prone  to  relapse. 

IVrittr's  Cram/. ^Thij  affection  is  not  peculiar  to  writers.  An  anal- 
ogous condiuon  may  attack  seanisirefiseir  milk-matdB,  and  others  who«e 
callings  compel  them  to  use  for  a  long  time  a  certain  set  of  the  musclcx 
of  the  hand.  Jl  ia  believed  timl  the  affection  b  not  purely  pciiphcral. 
but  that  it  frequently,  if  not  alway;:,  is  connected  with  disease  of  tlir 
upper  portion  of  the  spinal  cord. 

Whether  found  in  the  aitist,  rendering  hira  unable  to  manipulate  hi^ 
brush — the  pianist,  preventing  him  from  fingering  his  instnimcnt — or 
the  penman,  causing  his  writing  to  be  almost  if  not  quite  illegible — the 
same  general  characteristic  is  observed,  viz.,  the  recurrence  of  spoum 
or  pain  whenever  an  atlcmin  is  made  to  execute  a  special  oiovcmem. 

Pains  rcscitibliiig  neuralgia  or  rheumatism  &o  closely  as  to  be  con- 
founded with  those  diseases,  frequently  accompany  writer's  cramp. 

The  prognosis  in  the  early  stages  is  sometimes  favorable  for  a  perfect 
cure;  advanced  stagea  of  longstanding  cases  arc  usually  rebellious ; 
but  eveik  these  may  be  much  relieved.  Jiesi  from  the  cccupatioa  ts 
aimcsl  imperative. 

'Ilic  treatmtnl  should  be  both  central  and  peripheral.  Calvanixalion 
of  the  upper  poi  rion  of  the  cord  and  of  the  median  and  radial  nerves, 
spinal  cord,  plexus,  and  nerve-currents,  and  faradization  of  the  affected 
nniscles  and  of  their  antagonists,  may  be  tried,  and  wl|en  anesthesia 
exists  the  wire  brash. 

Unfortunately,  however,  those  who  are  moat  frequently  subject  to 
writer's  cramp  arc  the  very  ones  who  are  unkblc  to  take  th«  necessary 
rest. 

Although  the  results  of  treatment  by  electriiation  in  this  variety  of 
palsy  is  by  no  means  unifortu,  yet  it  has  undoubtedly  been  followed  is 
many  instances  by  approximate  and  even  perfect  recovery. 
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IPrtfrr'r  erAi»p,  txi^ng  fer  fevr  jreart — Imprivtrntnt  under  faraiitation  attd 

gahranitatitn. 

Ca«B  LJCXXIII.—  Fur  ruuryenn  the  pUieni,  n  gcntlcmnn  ogcil  351  bail  obiervcd  t 
cciiaialusiuf  power  in  ihciliitmb  u)  J  index  finger  of  the  right  hand,  ihst  brmme  more 
drcblrrl  imA  xnnojtA  hlin  mOK  knd  mora  wrioul^,  (0  (hat  abftut  a  year  prcTtont  to 
bis  riait  to  ui  he  vns  enabled  only  with  difficulty  to  write  l}ie  fiew  p*cct  daily  thai 
tii*  tiosiiMW  required. 

Tbe  ptttient  was  unable  (o  fully  extnid  the  thumb  and  index'tingcr,  and  on  localh- 
ing  the  faradic  atrTent  ihiougli  the  flcxar  longu*  pollida  and  th«  adductor  pollids, 
(here  wai  x  maiked  decreue  in  ihe  eleclro-muscolat  coalractilicy.  The  ftexon  nnd 
cxtenson  of  the  other  lingerx  rccj^otided  narmalty  to  the  influence  of  the  cnrrenL  The 
tnocraurfaceorihc  hand  waadcctdixlly  anxathctic,  while  he  compUined  of  aconciaai 
(ormeu  of  the  writt  that  at  time*  Iiecnnte  tjutte  piunfDl. 

We  begin  with  the  farailic  current,  lc>c»Uiiin|-  it  llirough  the  two  routielc*  of  (he 
thumb  apedally  aifecteit,  and  alio  making  ihe  oppUoUion  more  general  ibrouch  arm, 
wrut,  ind  hand. 

Tlvis  cncChiid  romplfteiv  dIntpa(Kl  lh«  annoyinj;  aiucithwia  and  corenest  of  the 
viMt,  bat  reuilleil  in  nn  other  bcnclii. 

A  mild  gnlvsnic  fiirrcTit  from  an  Buniwn's  cell;  was  moire  eSeclnal.  Twelre  appU- 
cationi  lenilleii  in  a  considerable  inotaie  of  •tienjcth  in  the  affectcil  h»nd,  and  the 
flexor  mosclet  of  the  tbninb  and  index-5ngcr  very  dccidcilly  relaxed,  m  that  he  wu 
lekdlly  enabled  to  accmn|ill^  two  or  three  times  more  in  (lie  way  of  writing  than 
before. 

In  some  cases  of  writer's  ciamp.  and  especially  in  the  early  stages, 
aiuesthaia  or  niimbncAS  \%  the  lea^ling.  ifnoc  die  otily,  syniptom.  This 
may  appear  long  before  the  cfamp. 

/iKifieMt  writer' I  cramp  in  an  t4Uor —  Pn/mitui  lofat  aiiit)t^<sia—ftafid  ttti€fuitdtr 
hfuHtti  f^aditatieH  and  gatvaHitatien. 

^KSK  LXVXIV.  —  Ml.  H.  C.  H  1  1  gcallemnn  over  £0  years  of  nge,  «  prominent 
eilitor,  was  referred  to  us,  November  20,  187a,  by  L>(.  C.  I-  Mitchell. 

The  only  tymptom  of  which  tbe  patient  complained  vv.  1  numlmen:  of  the  IbjeI  two 
phalanees  of  the  right  inde^-finc'r.  The  rleclrft.iennihilily  »*s  no  much  diminished 
that  a  strong  fvoclic  cmreiit,  krliidiuo  the  (hiid  plialaJii  and  all  (he  other  &i)(cn  of 
the  hsnil  wu  iniolcrable,  wu  but  little  fell  on  Ihe  latt  plulanx,  koA  cauwd,  indeed, 
rather  nn  agretaUe  oenaatton.  I'he  xtlhetiometer  aJ«i  indicitvd  gr«-3l  annslheaia. 
The  muKlcs  all  icspoodol  well  lu  tbe  will  and  to  cloclricity.  The  symptoms  had 
exiiled  abonc  two  wcelca,  and  hoH  come  on  gradually.  There  was  no  evidence  o( 
cciehral  difficol'ly  or  of  Rpinl  sderosi;  in  all  other  featarei,  except  the  nambnen^ 
and  a  dight  feeling  of  weaVitcn,  or  rather  of  ncrrousicLS  in  the  arm,  the  paticoc  it 
welL 

At  llul  »M^  there  wa*  no  tingling  or  pricking  Knntion,  no  neuralgia,  and  00 

Wf  made  Ihe  dia{[notLt  of  incipient  writer*!  cnunp,  panially  by  exelusion,  and 
panially  by  the  poritivc  lymptomt  of  nnnibneja  and  wealcnea  in  the  part*  cotLCcmed 
in  wtiting. 
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Fuadliallofl  with  tpongMUil  the  metAUic  bmh  gkit  hniMdiate rdief;  ll«  fA 
Ultmi;  dii  miidb  loward  retorins  Uw  wmttioiL  In  niiK  dnjr*  fire  apfiliaUcn; 
only  the  Utt  pImUtix  of  the  indes-frngcr  tcnained  amdhetic  Tbii  part  «m*U^ 
iMt«  tbranghont,  e^ecUllf  or  th«  very  (i|)  of  the  finger. 

Tbc  puient  now  felt  that  be  wax  well,  Koddotcd  hwriiatK,  ilill  traclunc  u  m«I 
witii  bii  pen  u  b.inl  is  cpcr  aJmoti  nil  itay  lor^;. 

December  7th  he  /■tturniJ,  with  1  rtturnai  the  lymptonif  of  ntitntsia^  eeafti- 
cMnI  nitli  pricking  Mid  tingling  xnuitous  ncvralgi*  of  the  ana,  and  (rU  debiltir, 
Long  writtni;  caiuol  }pt9\  uneastnev. 

Att»lmtr  rat  (tora  ufiling  w«s  notr  deaiuiHed,  kt»d  the  patient  obejr*^  (tS  <■■( 
hb  brala,  but  nnfilbjiiiE  a  wcrctaiy.  A^iin  lie  bccaa  to  bnpfOT*  tinkr  paiflai^ 
fjuvdiuiinn  auA  c^Ivanualian,  and  galtanintton  of  the  upper  part  of  Ike  tpUm 
cervical  jympathctic, 

J&nuiry  1,  1S73,  he  im  \aj  much  better — iotleH,  nearly  well.  Tliat  dif  h 
dipped,  and  fell  down  th«  ttpp«  of  hk  hnuw.  and  Kinidc  on  rho  band  and  ihouhicf  of 
the  aflected  arm.  The  ihAck  Umed  him  grtally,  ttnd  caoKri  for  a  long  liaic  ttiflbM 
■nd  mach  pain  of  ihc  thouldcr. 

Tlie  eleciTlcal  it«almetit  wu  reiewed.  January  14111,  >t>rl  cuallnwed  ewty  Mhs 
dajr  during  the  monlh,  with  Mliibictory  reailtt.  The  eiiferccil  reM — for  the  palkal 
waj>  cunFiiicil  to  the  buuic— co-opented  with  ihc  ctcctikiJ  ikkIidcoi. 

TarfifvUit  {ffry-iteci:). — This  familiar  discuc  consists  in  a  spasm  (/ 
the  nmsctes  of  the  neck,  by  witich  th<  bead  is  drawn  to  on«  side.  Tbt 
sjja.'unt  may  be  (onic  or  clonic. 

Although  the  pathology  of  the  dtscaw  is  obscure,  it  is  yet  quite  dor 
that  it  is  of  a  nervous  character.  More  than  by  aiiy  other  cauH:.  it  tl 
brought  on  by  exceaaivc  mental  labor  or  anxiety.  The  syroploni 
usually  come  on  gradttally  ;  the  muscles  of  the  necic  on  the  side  tovani 
which  the  neck  is  luriied  arc  sometimes  fiabby  and  atro|ihtcd,  and  At 
oiusclcs  on  Ihu  other  side  are  har<.l,  lumpy,  and  eolax^d.  Ficqucnll^ 
ih«  deeper  muscles  of  the  neck  are  involved,  as  well  as  the  >terD& 
cteido-niasioid  and  trape/ins.  The  spinal  accessory  nerve  would  ip 
pear  to  be  at  fault  The  condition  is  really  a  iiitJ  of  " partial  cktrt*' 
analoj^oui  ft  ■s'rUer's  tramp,  fadal  spmms,  t^atm  ef  the  cjrUd,  and 
like  all  tliese,  is  usually  very  obotinatv,  exceiU  in  the  mild  form  atn) 
early  stages.  The  distast  is  frequently  broufhi  en  by  exettement  n 
worry. 

/PMjpffMi/.— The  disease  should  not  be  confounded  with  oontiMti 
ttiff-ntek  that  is  causted  by  rheumaticm  of  the  muscles  of  the  neck  and 
is  anatuguus  to  lumbago.  In  stitT-neck,  which  usually  yields  to  faraifi- 
xatinn  like  other  forms  of  myalgia,  the  head  is  kept  from  moving  b| 
the  pain  which  movement  causes.  Diseases  of  spine  and  diseases  of 
the  brain  sometiracs  produce  tonic  spasms  of  the  tnoscles  of  the  Deck 
that  resemble  torticollis. 
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EUftru  Sxamiaatifin,  —  On  the  aHected  side  *  the  muscles  somctimct 
exhibit  incTeased  electro-muitcular  coiitraciilicy  and  sensibility.  On 
the  other  side  the  clcciroinittCuJar  conlrictility  is  sonjclinwB  dimio- 
i»be(L 

Treatment. — GulvanuatiDn  of  the  tnuscles  of  the  affected  sMe  with 
mild  currents,  aod  faiadiMtion  of  the  muscles  of  the  other  »dc,  galvani* 
zatioo  of  the  synpalhetic  a.nd  cer\-ical  spine,  arc  the  methods  that 
should  be  tried  in  this  disease.  They  loay  be  tried  simultaneously  or 
in  successon. 

Protracted  applications  are  not  ordinarily  indicated  in  thit  aflection. 

-peneral  treatmcni  is  only  required  when  the  patient  is  debilitated. 

■  In  coanectkm  with  the  use  of  eleciriciiy,  the  hypodermic  injection 

of  mori^inc  and  counter-irritation  of  the  cervical  spine  by  blittcrs,  and 

mechanical  contrivances  for  keeping  the  head   in  poution,   may  be 

tried. 

Prognfisis. — In  tlic  early  stages  torticollis  may  be  relieved  or  cured 
by  electrical  treatment  ulonc.  After  it  has  been  csiablisilicd  for  a  num- 
ber of  tiionths,  it  becomes  one  of  the  most  intractable  of  diseases. 
Even  when  relie%'ed  by  trcatnteni,  it  is  much  disposed  to  relapse.  No 
case  should  be  abandoned  until  both  galvanic  and  faradic  trealinent 
has  been  thoroughly  tried,  since  it  is  the  only  method  of  treatment  that 
offers  even  any  hope  ;  and  tlie  physician  should  not  be  discouraged  if 
the  symptoms  appear  to  be  aggravated  by  the  hrtt  few  applications,  but 
should  reduce  the  strength  of  the  current  and  the  length  of  the  stances. 
The  same  remark  will  apply  to  aiulogous  diseases,  such  as  writer's 
cramp  and  facial  si^asuL 

T»rUaUis«/  long  Handing,  brvHgkt  om  fy  9vtr-<»nJ(nemtHt  mnd  atufU^t^Samt  rf 
tit//r»m/araitiu»li*»  and  ga ft/an  uMi«it. 

Case  LXXXV.— Mr.  K ,  agcH  40.  wu  Kiil  lo  u  Jane.  1870^  b;  Dr.  WUlud 

Paiker.  For  levtral  jcAn  t>c(orc  \h*  allulc  apptsueil  he  luil  hten  in  hii  usual 
heallh,  but  had  bem  Mvncly  confined  and  much  divircMed  by  the  caret  of  busioeH. 
The  ^npfomi  appeared  ersduaHy ;  Ibey  were  *i  first  siteht,  and  only  developed 
ihcir  full  force  xdet  Kvcnl  vrecki.  WIlcd  wg  fii*!  Miw  him  he  bad  been 
(or  scTerol  onunlhi.  Hii  &cc  wak  simiMi  cooMaaUy  turned  lowHd  llw  IcA  vde. 
Ob  llw  oppoike  adc  the  iieiDo^lekla  muicle  wu  conddei^ly  byperlrophicd,  and 
en  'he  other  EUbby.  Tbc  poMli^n  of  bU  face  uul  llie  <rti>l«nee  of  the  ciunp  wcie 
■Mch  dependent  on  menial  influences,  being  atxrnvated  by  eshausllon  or  worry. 

SIteirie  txaminatUn  showed  Iseicue  of  cJectro-mitiealar  contractility  bi  llie  al^ 

'  It  ibwkld  be  oMuidered  that  the  rierao.ckido.mutoid,  as  it  pvIU  the  hack  of  the 
ittad  Irarard  tkt  ih^tdtr,  ntriu  lAr  /lut  in  an  offMltt  Jirtttitn.  Tit  J*tt  iherf 
J§rt  it  ttvmd  ttfa»y /tarn  th«  affttttd  wmmh. 
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fccicd  aide,  ami  dimuiution  on  tlie  oppmlu  aide  (lowu ds  which  the  Ekc  vm  tanA. 
Cutiai  «xaininsttan  reuuleil  no  eviileiice  of  diiMue  of  the  veitebne. 

The  pAticnt  vu  trt,ittJ  fy  ittihU  gAhtnUalt^H  af  Uu  kyptrlr*fiitd  anJ  Aat^mJ 
M  HSfie,  iy  spiftai-e^d  braekiai  pttJoa  turrtnl,  ty  gafvatiiMatt^H  */  tkt  ijmfMtM 
,,1^.1  ,pini^  by  f»nii»tai*iH  iif  tki  fia^y  mmiUt  nf  tht  tffofitt  lidt^mrndt-yfiwd 
fiu\iditaii»H.  la  tluM  wcclu  tbcie  «■>  potilivc  but  nut  toxtk^t)  impniWcM | 
■here  wu  d«nue  of  ilw  hjrpertrupb}'  of  the  lautcle  «nd  kumc  dimiiuuiaa  ol  ih 
>p(uin. 


TfrtiniK*t/a  mxUA'i  d»r»thn—Rafi4  rtnmfry  UJidfr  Uta/  /ara£iatim. 

Cm  IJCXXVi.— MUs  B ,  aecd  ao,  wu  <ltrccUd  to  u  bjr  Dr.  W.  W.  Jam, 

of  Ntw  York.  A  month  previoot.  tl>c  caught  cold  in  the  neck  (rocn  u  dt%t0g  efiir 
while  ol  ft  omc«rt.  For  «  week  »alnc(ju«nlly,  ilie  ivomW,  «»er)'  lew  tuotMMi^  i* 
volualu-lly  turn  her  head  lo  llic  fight,  unlit  finally  it  bccune  &■«!  In  this  potiti* 
Kf  am  ihe  r>ct  that  ili«  wai  B«t  pr«*(rnied  from  (umiiig  her  hettil,  simply  from  pdii 
Mul  UiAl  wlicii  ti  wu  hrouglii  to  the  proper  poMliwi  by  hrtdluog  the  mBicles  ■* 
pain  wu  anted,  we  concluded  tbai  we  bad  n^  to  <lctl  wiili  a  minmon  stiff  Msk  fc 
Milling;  Iram  rhsmnatiiiin,  hut  wtlh  lani<  kpMm  of  a  nervout  chancier.  The  HIMclH 
of  ihe  neck  an  ihe  uile  luwvdt  which  the  heaA  wai  tnnwi,  had  ApprocJAblji  uiopliie^ 
while  on  tlie  opposite  &lde  ihey  were  liard  and  enUrgtd.  The«c  ladri  miacleia' 
htbilod,  0*  tunol.  incre«*c4l  dcctTomusculai  conlraciiltty,  while  on  the  ttghi  lilt, 
(owirdN  which  the  liead  wm*  turned,  oonirictilily  wxt  iliminubed.  The  above  (he- 
tiomena.  represent  Tiirly,  we  think,  what  aro  usually  obaenwd  in  the  Mriter  Vwfpit 
the  iliwvte,  and  the  following  tteatlment  ta  typical  of  what  w«  bftre  iiii  1 1  nfiiflj  (*- 
ployed  in  a.  number  of  liraitir  oms.  At  each  citiln£.  t)ie  mtucje*  of  the  kA  wit 
fthote  that  were  Ur{^  and  prominefii)  wete  Mbmitied  to  mild  gaKaiucaliM  (Ni 
moment  m  w.  while  the  cwiiiucicd  siemo-deitlo-nuuloid  miude  of  lh>  ri^  adb 
towndii  which  the  head  woi  Inclined,  wu  faradized  with  siiScieni  force  to  cave  • 
TeUxatien  of  nrntcular  fibre,  aJlowini;  the  head  to  turn  cradually  lo  id  natMral  ft*- 
tioa.  Upon  remavin);  the  elcctioilcs  alter  ihccuireni  had  paacd  Kvcral  mioUm 
the  heul  woold  retain  iia  poitlion  without  the  coawioio  ai>l  of  the  paitail'*<HL 
After  on  inicivftl  of  xome  five  mirutet.  tt  would  oj^ain  mm  lo  the  light.  The  p»l<<* 
npldlj  uupiDVcd,  umI  after  t«ro  monthi  of  lieaimeiit  had  quite  tccorend. 


Paralysis  AgUaits  (Shaking  Patsy). — There  arc  two  kintls  of  tluk* 
iiig  pilsy  :— 

ist.   TAest  with  organu  Itsitms. 

Sclerons  of  unne  form  U  the  pithological  stite  that  usually  gives  rnc 
to  (he  symptoms  of  shaking  palsy. 

*d.  "Dtast  whtrt  no  Usian  can  he  discffv«rtd. 

These  are  um*Uy  styled  funclional,  although,  like  hysteria,  they  nkiy 
be  siippoMHl  to  depend  on  some  molecular  derangements  «^ich  are 
not  revealed  to  the  mtcrotcope. 

The  disease  may  be  local  or  general ;  it  may  attack  one  limb,  or  the 
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tower  jaw,  or  atl  four  extremities.  It  is  most  frequent  ia  ihe  aged,  bul 
16  sometimes  observed  in  middle  liic,  or  in  ihc  young. 

Trfj/wcn/. ^Central  gftlvunixalion  and  gen<rai  fiuadication,  foi 
genernl  cfTccts,  may  be  u^ed  in  shaking  pal^y  with  benelil.  The  best 
results  have  been  obtained  by  galvanijutioa  of  the  spine  and  sym^n 
thelic  and  brain. 

Prfignfitit. — Cases  where  all  ibc  limbs  are  afieCled  arc  never  cured 
by  ajiy  method  of  treatment,  especially  in  the  aged.  Cai<«9  in  which 
ooly  one  limb,  or  one  upper  and  one  lower  limb,  are  affected  are  some- 
timcs  benefited,  and  in  rare  instances  cured.  Temporary  relief  can 
»Omelit»eis  be  obtained  where  no  permanent  bcnc6t  result*.  'Ilic 
tremor  of  the  limb  is  sometimes  abated  or  completely  arrested  for  one 
or  more  hours  aAer  the  application  dther  of  gentrai  JaraditatioH  oi 
^ahanhafion  cf  Iht  spine,  and  in  rare  cases  entire  recovery  ocairs. 
Dr.  RUsscil  Reynolds  hasreported  a  cure  by  the  galvanic  current.  Re- 
cently Jules  Ch^on,  of  Paris,  has  published  the  results  of  galvanization 

1  cues.  Of  these  a  were  cured  ;  i  were  much  improved  ;  and  3 
were  mucli  improved  in  their  general  condition,  but  not  in  the  tremor. 


A  MM  tf  fahjf  agiian-t  aitoeiatril  artti  Jfartnadu  mtutm/»r  farttra^tifm  and  mtiiiv/- 
git paitu-^Apf>r9XimiU4  rtlit/  frifm  tfittriit gai»aitiuUi«m  and gtmral  faroduA- 

Caak  LXXXV'lt.— .^Iiv  M.,  aged  jo,  ajiplted  lu  lu  lor  [be  relief  of  ■  disorder  of 
wUcJi  ihe  iollowing  were  llic  muu  *yiuptom&  Thcw  i]rrap<onu  lutl  been  almoti 
cMistvil  for  more  ihui  rificcii  nionthi : — 

The  patient  wu  %t>  exceedingly  Treble,  itial  *  walk  of  %  few  Mockt  cauied  complete 
CxbuiMion. 

Mcnralgilc  pdni  in  the  &ce,  ri^  •nn,  and  aide,  were  conalant  although  varying 
in  intowity.  SoBieiimei  the  dUtren  was  for  houra  moit  excnKuting,  and  iheti  an 
intvnl  of  KM  would  occur  in  wliicli  Uic  pain  wu  barely  approcitUile,  I'oii)  dong 
theKpine,  Uii  no  tenderncuto  prnnn.  The  most  annoying  lyinplomt  were  frHjuciit 
^MSnodlc  contnclioni  of  the  rauKle*  of  the  neck,  while  a  consluii  and  iuocwmt 
tfemtiE^  of  tltehandt  during  the  waking  houri  made  will)  the  («t  a  mroplicoiion  of 
tymptomt  that  pointed  to  ftruciuiat  change  of  tbc  uppd  pcnion  of  the  cord.  Cen- 
*  tral  galTCsiuiian  wu  in  Ihit  cjue  alteTnued  with  geseral  fuadualioa.  So  far  aa 
the  (jiaaiiMdic  vontraoiinii  of  the  i&utda  w«rc  cvaccitud,  the  effect  waa  iioniodiBtCt 
hciDg  followed  bjr  complete  and  pcnnanenl  icIieC. 

»Thenenralgii\nagni1uKl1y  diopelloJ,  and  the  rremhlingor  fihiklng  in  Ihe  cour»e 
^  IWQ  ffiuntbt*  tiealmcnt  to  bcneliled  u  la  be  hardly  notitealjlc.  Duiing  the  sum- 
mtr  chat  followed,  the  palient  was  lUnaM  entirely  Iree  from  every  unpleaaant  (^mp- 

tOBL 

Unt/attrai  faraiyiit  agitamr  im  a  man  aged  ri.ttjr  year i —  Very  decided  altmaliame/ 
jymftonu  under  eenlrai  gah<aniialiMt. 

Cass  LXXXVni. — Mr.  Jaraea  A.,  aged  tixty  yean.     Suffering  from  nnilateraJ 
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pAllf  9|^Umaf  tkc  l<fl  Hde.  Wm  (>Uc«d  under  our  <«re  bj  Dr.  AndMWi,  «f  I'lia, 
Angaat  i,  iSjtx 

Th«  Snt  qrinptain*  i>r  Ihis  dbose  becuu  maoireU  Ln  October,  1869,  at  gnil 
ally  inn  mill  in  wverity  WitU  Juuury,  1870,  tince  which  time  tbue  had  besM 
appreciable  aisnraliiui  ut  h\%  cimilition.  TIkc  pAilcnt  vti  a  m«cliaak^  occupied  i 
tTK»i  centtanlly  in  filing  uwi,  and  it  was  liit  Ann  tmpreuioii  ibai  the  pecallai  Hdi 
«ic«  trancmitted  to  Ihc  cvni  by  llic  Mrxdy  »crape  of  the  file  wa«  an  ini|Mrual  faCW 
in  ibe  produciion  of  the  «ii«euc.  However  ibu  niajrbc,  it  was  certain  tlatkcvM 
IMW  unable  to  uic  his  file  a  momeiil  without  canting  moxi  diugrcnblc  reicliDi;^ 

We  cwayoi  a  few  appIicaliiMii  if  (cenetal  (andialiuo,  but  ik  it  did  no(  •eon  tu  il 
lay  Any  DrthcdLMciccjtilc  fcaiurct  of  ilic  dijnac,  wc  rcioried  lo  cealjal  ipilnniu 
■  ion.  Aftef  a  r<.-w  applu-atiuiu  to  tlia  brain,  syinptihet  ic,  and  sjiiiul  cufxl,  the^Htd^ 
which  vroc  decidedly  afTcctcd,  m  that  be  itDltned  and  bentatcd  ill  erct/eAfin 
talk,  betainc  perfectly  nonnal,  and  be  was  no  loDgcv  naojred  by  it.  Foe  anr 
months  lie  bad  been  unable  to  deep,  mUen  lying  oa  ihe  back  with  tbe  ami  fumi 
to  the  «idR  In  foBi  weeki  he  wa*  able  lo  deep  with  perfect  cocnfoct  in  any  p«>- 
Uoa. 

The  patient  remained  imder  observation  lome  ihrce  moBlha,  and  reccir«l  in  lU 
a^Mut  twenly-&>«  application >.  Ue  improved  in  hug«aeral  condition  ver7<Iedded);i 
the  arm  and  Us  became  mucb  alronEcr,  and  the  diaktne  moveaenli  decmacd  ii 
Kveriiy  at  lesri  tifty  per  ecnc     Further  than  Ihif  we  were  powtrleK  10  aMitf  Ua. 

As/Ama, — Asthma  U  one  of  (he  conditions  for  which  it  would  be  up- 
posed,  d/riffri,  Uiiit  clcctiuatioii  taight  be  of  service;  aad  jet  the  publuhd 
recoitls  of  successful  treatment  are  not  very  extensive.  One  of  the 
earliest,  if  not  the  very  eajliest,  experiinentert  in  this  departDteol  wu 
Dr.  Wil»OQ  Philip,  who  began  bis  roearcbes  in  electricity  in  the  e*ri; 
I>ait  of  this  ccQttiry.  "  By  tnnsoiitting  ila  loAuence  (galvuusin)  frooi 
the  na|>e  of  tlie  neck  to  the  pit  of  the  stomich,  he  gave  decided  relief 
in  cvety  one  uf  twenty-two  cases,  of  which  four  ueie  in  private  practice, 
and  eighteen  in  the  Worcester  Infirmary.  The  power  employed  varied 
from  ten  to  twenly-fivc  |NUf8-"  The  treatment  which  is  theoieCicaHy 
indicated  is  galvanization  of  tbe  pneumogasiric  and  sympathetic 
Bcncdikt  incntioiis  a  case  successfully  treated  by  this  method. 

The  methods  we  employ  in  asthma  arc  galvanisation  of  the  pnet»- 
mogastric  and  cerebniT  galvanization,  and  usually  with  teroporaxy, 
though  not,  as  a  rule,  with  permanent  benefit. 

The  (aradic  current  is  somcdnics  effective  in  affording  temporaiy 
reh'ef  after  failure  of  the  constant  currenL  In  sereial  cases  that  have 
fallen  under  our  obnervation  persistent  faradization  of  the  chest  aixl 
neck  has  been  followed  by  marked  relief. 

CAsr.  I.XXXIX.— Ann  M.  Cimicdai  Dcoiill  nhpcnutiy.  KmI  bcr  fini  altuk 
of  act  liii»ilbieenionlhst>cforei<«kiiie  electrical  ireatincM.  Ereiy  few  days  tberafta 
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'  a  puonym  of  conddcniHc  icvcritir  would  prtmrate  her.  Before  the  ontet  of  (he 
Bttack  ibe  inruiahiy  erpoicnced  a  cold  wtintion  bttwMo  the  iboaldctt.  Hic  ex 
jMetamiOM,  which  *a  coon  m  th<  ctn  thr«w  ^ffaflordi  r«tlcf,  had  ihe  ipptannm  ol 
Itoilcd  Btwdi.  The  Kndl  o(  couktog  atwayt  tiMlcncH  ui  aiixck.  The  paticni  wat 
tnrnictl  ftom  May  iS,  1871,  bdiU  June  I7lh,  b;  the  method  ul  loctllcol  ealnciutiiMi, 
wlten  the  ww  dUchargcd  appafcnllj'  cureJ. 

IJttlMma  cf  ttaity  ytttri  ilaHdimg-^DtrUeJ  Itmpowary  rttUf  fmm  ImoI  faradiuf' 
ftan — Ne  ftrmenral  tftufil, 
CAitXC— June  90,  iS?!,  we  tinted  nn  ol<l  eertllcnjan,  afntioil  of  Dr.  John 
T.  Metdlfe,  for  &  chronic  kilhtniitic  diflicnlty  of  many  yeuif  ttftiullD2<  He  wm  «uIv 
trailed  nottly  to  (tlvanuation  of  ttie  f^rent  ^tnpatlietic,  pne«in«£Balric,  uwl  phrenic 
•erves  bat  the  onir  decidol  relief  obtainol  ir»from  ample  fkradfaaiion,  the  poiltivc 
pole  beiag  placed  tl  the  twcle  of  the  necJc.  xwi  the  negAtive  )u4t  above  the  iteennm. 
TI1U  melbiMJ  toiBcd  ■  mu«t  pIcaiAnt  relief  Uiai  diKomft^it  oa  awalicnine  M  lUgllt. 
No  pcnnuKDt  benelit,  Iiowctct,  wu  ftflbnkd  by  the  liealmcnl, 

■  Musenlar  Cfntraetions. — These  may  ariRe  in  hysteria,  in  inydilis, 
meningitis,  and  spondylitic  diseases  of  th«  cerebrum  and  cerebellum, 
or  tliey  may  be  of  a  reflex  character.  Tliey  exist  somcitoics  m  ncurilts 
or  ihcumalitm. 

The  irtaimtnt  consists  in  peripheral  galvanization  or  faradization  of 
Ihe  afTected  muscles  or  of  their  antagonists,  with  stable  currents  and 
galvanization  of  the  head,  spine,  and  synipachelic,  according  to  the 

|»pccial  indications. 
The  pregm«sit  is  usually  unfavorable  for  all  except  the  rheumatic 
cases. 
Facial  Spasm. — This  affection,  which  is  not  urtfrc(i«ent,  is  usually  very 
obstinate  against  alt  trcalmcnl.  The  treatment  is  galvanization  with 
the  jpinal-cord-miisclc  or  ncrve-mtiacle  current-  Recent  ca.set  may  be 
cured  by  the  application  of  Ihe  galvanic  current  to  the  branch«  of  the 
fifth  pair.  Long-standing  cases  may  be  temporarily  relieved,  but  are 
rarely  permanently  cured.  Rcniak  reported  success  even  after  llie  con- 
dition wa*  very  chronic 

Dysphagia  /rem  Spaimr  of  tht  Pharynx. — This  symptom,  though 
sometimes  the  result  of  organic  central  disieasc,  is  not  unfrequently  of 
a  purely  spasmodic  character,  and  as  such  i*  amenable  to  elccinc  treat- 
ment, cither  by  external  or  internal  applications.  The  method  we 
adopt  for  such  cases  is  to  place  one  pole  tin  the  back  of  the  neck  and 
B*thc  other  ju*t  above  the  sternnm.  or  by  the  inner  border  of  the  stemo- 
cleido-mastoid  muscle.  If  this  method  fails,  internal  applications  may 
be  made,  by  means  of  a  catheter-s.haped  electrode,  agsinst  theconslric- 

'  tors  of  the  pharynx.     Some  cases  yield  with  surprising  readiness  to  ex- 
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temal  ticaimeiit.  Cases  dei^cndeot  on  ceoiral  diseaseare  usnany  quite 
rebellious. 

A  cue  of  this  kind,  in  vhich  th«  food  was  returned  through  the 
mouih  or  nose,  was  cured  by  HifTeUheim  by  gslvant/aiion. 

HcScIshcini  has  recorded  a  case  of  excessive  and  obstitmie  vomiting 
tbat  was  cured  by  five  applications  of  the  galvanic  carrent  to  the 
pneumogastric, 

Dffkagia/r»m  tf4uimtdl(  Mfifm—fftrfx-^ry  /rvm  UealitfJ /araJu^th*,  fviiu  «- 

Cask  7CCI  — Aa  old  iniy,  aged  ocftrljr  70,  wm  leat  to  u  Vy  Dr.  Foriyot  ttar- 
k«.  Hlie  had  [or  Mine  monibt  bwn  acnoycd  by  much  AHhatUj  in  the  ui  n(  iwal. 
lowing,  Mid  wni  •ppreh«fifl«-c  of  mlTucalion  on  account  of  lb«  iwdectcy  of  food  tv 
lod{^  111  the  (uuphaipia.  Localbcd  faradiution,  [t]>cni«i]  iwioc,  conipleld)'  relincil 
the  tposmodic  tendency,  anil  enalile'l  the  pntienl  lo  e«I  without  (ear  of  eemtepKiuxf 
So  bJ  M  we  are  kwnre  the  relief  wat  permnnent. 

Singu/fyt  [Ificeough). — This  synvptoiii,  when  i[  becomes  pennanenil) 
annoying,  may  be  tieaied  by  gaivanieaiion  of  Iht  sympathttit  ami pnth 
mogaitrif.  We  have  treated  in  this  way  two  very  obstinate  cases  wilh 
oui  benefit. 

Tetanus. — I>r.  Mendel  has  reported  two  coses  of  tetanus  sucoessTulI) 
Heated  by  ihe  galvanic  current.  He  used  various  methods  of  applica 
tion,  central  and  peripheral,  [mmediaic  relief  followed  each  applies 
lion. 

The  conclusions  at  which  he  arrives  from  his  cases  are  that  a  mild 
current  Khoidd  be  applied  to  the  affected  muscles,  without  regard  to  the 
direction  of  the  currctit,  ullhoiigh  the  positive  pole  should  be  applied 
to  the  antagonists. 

ffydraphobia.  — The  disease  is  so  rare  in  its  occurrence,  and  so  rapid  tn 
its  course,  thai  ek-clrica!  treatment  even  by  its  most  iinperfeci  methods, 
has  had  almost  no  chance  to  be  tested.  The  suggestions  that  we  bare 
to  OiTcr  are  therefoce  of  necessity  baaed  on  theory  and  analog)',  and 
experience  in  the  treatment  of  other  and  more  or  less  allied  dl^^asef. 

The  best  method  of  using  electricity  in  a  case  of  real  or  simulated 
h)'druphobia  would  be  lo  place  the  negative  pole  of  the  galvanic  current 
at  the  pit  of  the  stomach,  and  apply  the  positive  successively  at  the 
top  of  the  head,  the  nape  of  the  netlc  {central  gaifanization),  over  the 
region  of  tlic  pneumogastric,  and  down  the  spine.  If  the  galvanic  cui* 
rent  cannot  be  obtained,  the  faradic  (electromagnetic)  might  be  tried, 
although  it  would  probably  be  less  efficacious.  Mild  or  moderate  cur- 
rents would  be  likely  to  do  more  good  than  very  powerful  currents,  and 
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there  should  be  internussions  io  the  trealinent.  During  these  inten 
misuons  icc-bags  might  be  apjillcil  to  the  spine.  Wc  should  not  expect 
thai  this  treatment  would  ctirc  real  hydropliobta,  but,  if  ratthTully  used, 
h  would  greatly  relieve  the  horrible  agonies  of  the  disease,  and,  eithei 
alone  or  in  connection  with  other  ueiinient,  would  be  liltely  to  prolong 
life.  Electricity  has  never  yet  had  a  fair  trial  in  hydro|>hobta.  Schi' 
wd),  who  kept  one  of  his  pa.tieiita  alive  several  days,  used  only  a  pax- 
tia.1  and  imperfect  method,  and  no  other  treatment,  so  far  as  is  known, 
has  been  so  successful. 

Hydrophobia  is  one  of  the  very  few  diseases  in  which  it  is  better  to 
lue  electricity  blindly  and  ijnperfcctly  than  nut  to  use  it  at  all.  There 
arc  two  conwderacions,  however,  that  are  somewhat  discouraging: 

I.  The  s[>asmodic  aSections  that  most  closely  resemble  hydrophobia 
and  with  which  it  is  sometimes  confounded — cpileiJity,  leunus,  etc. — 
do  not  yield  readily  and  permanently  to  electrical  treatmcnL  Orcai 
benefit  can  be  derived  from  a  proper  use  of  electricity  in  epilepsy,  but 
very  rarely  a  permanent  cure. 

a.  To  get  the  best  results  of  electrical  treatment  time  is  necessary. 
Save  in  the  resuscitation  of  the  droyrncd  or  asph>'xiatcd.  and  the  tem- 
porary relief  of  pain,  electricity  accomplishes  its  great  cures  slowly. 
Hydrophobia  runs  its  course  rapidly,  and,  in  its  inci|>iencc,  ts  not 
usually  rccogniied.  The  only  hope  that  real  hydrophobia  could  be 
cured  by  electricity  rests  in  the  possibility  that  it  could  relieve  tiie 
syiuptonts  and  delay  death  through  its  powerful  sedative  influence,  su 
that  there  would  be  more  time  to  act  upon  the  nutrition  of  the  nerve- 
centres  cither  by  a  continuance  of  the  electrical  treatment  or  by  other 
methods.  There  is  reason  for  the  belief  that  some  at  least  of  the  cases 
of  so-called  hydrophobia  arc  of  an  hysterical  character — arc  brought  on 
by  fright  and  dread.  The  only  safe  course  is  lo  treat  such  cases  as 
though  they  were  genuine  cases  of  hydrophobia.  The  most  brilliant 
rcsolts  of  electrical  treatment  are  obtained  in  hysteria  and  allied  di- 
seases, and  notably  iti  hysterical  convulsions,  and  it  is  quite  probable 
that  the  hysterical  symptoms  of  hydrophobia  would  yield  to  the  same 
remedy.  The  result  of  the  treatment  would  help  somewhat  the  diagno* 
sis.  If  the  patient  entirely  recovered,  the  probability  that  the  case  was 
of  an  hysterial  nature  would  be  strengthened  almost  into  certainty. 
Inasmuch  as  one  or  two  of  the  recent  cases  were  probibly  in  part  hys- 
terical, and  as  die  discusjiion  of  the  subject  has  caused  our  sensitive  and 
highly  nervous  people  to  dwell  on  this  drcadfi]!  topic  day  and  night,  h 
is  not  impossible  diat  other  cases  of  a  like  nature  may  occur. 
Stammering. — Dr.  Althaus  succeeded  in  curing  a  case  of  stammering 
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of  five  yean'  standing,  in  a  !ad  nine  years  of  age,  by  the  appticarion  d 
the  galvanic  curr<:nt  to  the  laryngeal  nerves.  The  applications  vcn 
made  twice  a  week  for  t«o  months. 

E/iiiepsy. — Epilepsy  U  one  of  ihe  diseases  for  which  electricity  in 
soiite  fonn  or  other  has  heeo  used  for  many  years,  though  with  nthci 
uncertain  and  capricious  results.  The  nwthod  of  treatment  dnt 
promises  most  in  this  disease  is  central  gal  rani  nation.  Anoi^tt 
method  is  to  place  one  of  the  poles  over  (he  point  whence  the  aim 
imicecds,  and  the  other  over  the  oervc-ccntre. 

Temporary  relief  can  be  obtained  in  very  many  cases  of  cpile|»y  fiv 
electrical  treatment.  The  intervals  between  the  attacks  cad  be  grcad)' 
lengthened,  and  in  a  certain  proportion  of  the  cases  the  results  ue  b^ 
Iieve<t  to  be  permanent. 


Prtitmal. — Marktd  Itrnfiarary  rf lit/  from  gfnrral  /araJi*ati*H  9it^  gmhfihtbm 
«f  iympatMk^R4Ufi*. 

Casb  XCII.— Inoae  com  of  "pclil  iii;lI."  oG<:criiiig  in  a  bujr  KMae  ijjon^f 
«2^.  ihc  brauiiJe,  K>*en  i"  dosciof  lOEn  ihrce  timn  a  day,  acted  dianunclr.  Tk 
parnicfvmi,  which  for  nearly  two  yeatt  hadn«iirred  from  nic  10  in  ttmcaad^,  MR 
imm«(!ial«l]r  rv^ucnl  to  one,  two,  auti  thrco  in  the  twcnty-fcnir  tioofs. 

Thit  imptoremcnt  «a*  manifMi  lor  nearly  a  maiith,  vrlien,  nioiwtehtiudlig  tkt 
infr^iiM  ilt»c«  nF  bromide,  ihc  ^xaxy-xtn  ^iliiall)>  tncreawtl  In  fr«qoetKy,  mill  Ibt 
IMticnt  Ilia  renctrred  uncoDKioui  by  them  at  qften  u  bcfnre.  Wc  aaw  tCHitt^  e4 
eenvral  elcciriial ion  with  ihc  farndic  cnrroil,  an'l  occaiionalJr  to  calraniiatM ol 
ibe  cympat  heilc.  Singularly  enough,  (h«  reMilK  Ihai  rollowvd  weie  MtMtanltiilf  th 
ume  M  thovc  ublaincd  fioni  tlie  adramuiiaijon  of  lh«  bronuJe  ofpolaariiMi.  Ptri 
few  wvctu  ttic  frequency  of  tlie  tpUcplic  Kieure*  wat  redoccil  to  one  and  xwatitft 
when,  notoftthstanding  ertry  eflbrt,  there  w«t  a  seoond  retapi.^  la  hti  old  cotdilloa. 

Tlio  hoy  cvidcally  Inhoitcd  a  v«ry  decided  ncrvoua  diaihnio,  twt  liie  cidlii| 
cause  of  the  altoclu  wa*  aMntwd  lo  a  tevere  fail  same  week»  ttefarc  Ihe  tnuiifaian 
•f  th«  fini  paroayiim. 

Efiikpty  9/  ttntn  y«ar^  ttattJinf^Prriadirat  ettatti — fmfrwcfmfni  im  ilttpat 
mfnt»t  tanJitioM,  Mtd  diMiniUtfrn  a/  allofki  HitJtr  gfHfraJ /orAjiiati^m — t/t^ttf 
furthrr  gained  hy  galoamtatiom, 

CA-te  XCIII  — W.  H.  v.,  a  lad  aged  16,  b^an  ant  to  wffcr  [rom  ^^ 
uuurM  wb«n  hot  fn-e  ytan  old. 

for  tlie  lir^rt  live  year>  the  attack*,  con«iiliiig  of  a  number  of  fit«  in  nfil  ■aS*- 
Hon,  occurred  every  fii«  or  lii  weeki.  From  his  eighth  to  hia  Dfieentb  fBll^ 
paroaytm*  uicreoiei:!  in  frequency  and  (ererily,  until,  a!  Ibe  dale  of  lib  riill  lo  A 
the  attadu  rKurrod  every  week. 

It  wai  a  Dotioeable  fact  iliat  for  the  \aa  year  the  pnlimt  had  almott  inadrifr 
tuftered  from  ihe«c  cpilepiic  Maura  on  Saturday. 

TI1C  boy  hail  ETowa  tensdtily  weaker  both  in  raind  and  body,  and  wateuo'^ 
irrlEible  and  capricioua. 


TreuneRt  wm  eemavmeti  bjr  general  fandiiatLon,  with  «|>»ci>l  rtttttaet  lo  the 
head  and  vpinc. 

L'n>in  ihuiiNtrntntiltcp  became  mure  touiid  and  nrrKhtng,  and  ihv  mind  calmer, 
while  ■&«  uniftl  puoxfua  Mnu  ileUycd  uniil  the  Thumlay  foUowtng;  Uic  icguliu  Ittne 
for  lis  raouTcacc.  The  general  candilii>n  or  ihc  paucni  contbucd  to  Iniptoic,  and 
a  cecoBd  aliack  wm  ilelftfcd  Tour  weeks.  He  rcmiined  Btider  oburvation  •(>«>« 
tnantlw  ■•mger,  bantni-  >  paioxywn  (hr  I«a  wTere,  hoM«ver,  than  tonaalj)  about 
evety  Tgat  Hedn.  The  galvknic  cvncni.  variouily  «k(I,  teemed  to  accomplKti  noita- 
ing  dHl  had  aoi  already  been  ubialaed  bgr  the  foradJc.  The  <a«e  mkhi  after  |«Me<1 
frooi  our  care,  and  whether  tcUpMS  have  MGiUTcd  wc  have  nal  been  able  to  axcr- 


Casb  XCrV'.— Mih  W.,  iced  jo,  cane  to  u»  Novemher  4.  1876,  witJi  llie  follcnr. 
in^  hl>[uiy :  lu  the  extXy  part  of  1873  tlie  had  her  Tirii  aimck  hi  the  iii(>ht,  while 
BjJoep.  but  fwaycarprevtoiulttd  OccaaioMoriiciiii;  in  adued  conililian  withgro.! 
cvnru^n  of  msmofy. 

It  u  a*  veil  lo  Wale  thai  thete  h^  been  all  atnng  in  bet  case  a  KiroDj;  b^leilcal 
element  that  lafic^ncntly  &m{raii«i<il  by  wi»r«Ninilin|[  ioflueaccik 

The  att^lcs  for  awliile  occurred  un.e  in  aboiii  «v«i  weeks  aad  (nnbcr  on,  in- 
Head  of  9  unfile  [Kuoayvn,  iSe  would  have  two  aud  >oinriinie)L  three  in  the  Micceed* 
ing  tKenty-four  ha«rK.  Later  Nill,  the  atiookt  hctame  oa  [r«|i>cni  u  once  a  monthi 
wlihuDC  uT  two  Inogrr  InierraU  We  learned  that  Di.  Uea  J.  Kiihcr,  of  Sing 
Siiig,  had  formerly  )>e<m  her  phyucian,  and,  id  aaiwer  lu  a  Idler  of  itiijuiry,  lie  ti>' 
foraned  m  ihat  ihe  paiicnt  had  been  under  U»  care  for  a  Ioii£  tunc. 

He  lad  civenher  thebramidetofpotataiuin  and  wida  <(if  each  iOB^}ll^Be  tiintc 
a  day,  Tbuthe  hod  taken  far  tcvcral  ycAm,  and  wa»  tttll  taking  whai  >I<c  catne 
iDuJcr  our  care.  Dnring  ihe  mnnih  previous  ihe  had  three  attacks  and  wa^  feclins 
cenabi  pecnonitiona,  which  ^e  de«;ribeil,  when  wrc  lubmitled  her  to  the  adlitional 
Ireatment  of  the  electricity.  We  did  not  feel  juttified  in  diMoalinninc  ntnlidne,  but 
in  cirxler  id  {ive  her  exei y  chance,  lubutluted  fur  l(  the  fonnula  of  Brown  S^^purd. 

The  palienl  wai  eic«edin(;ly  nervoot  and  deapotMlent,  and  it  wai  erLleni  tliat  t(  ill 
no  otber  way  clceiridiy  misht  prove  uf  *ervicc  ai  au  ailjunct  10  allay  iifiiabiliiy  and 
aa  a  gcBeral  tome. 

We  Iresled  bet  e»wy  other  day  for  three  monlha,  oltetnatin);  central  galtanitalion 
witb  cownl  fantdtaiion.  We  (hen  gave  her  an  interval  of  re«l  fur  three  mr>iiih\ 
iliirfaig  wUdi  time  the  had  an  attack,  ocirurrin^  a  little  mute  than  «ix  monlhi  from 
lliclMt,  After  a  tecond  tliiec  monthi'  ircattneni,  %rc  allowed  another  imerval  of 
mt,  and  acain  treated  lier  for  three  month*.  She  liai  not  had  a  second  attack,  and 
at  iwn  year*  have  [laved.  diiring  which  ihe  hat  had  but  one  leizure,  we  are  hopeful 
of  nlttiaate  resilla.  It  ii  worthy  of  note  tbat  iiiim  ihc  tiro  mcthuda  of  Ireatmeat 
havY  been  i:amliined  tbc  broniic  iOit  bas  very  amudcnbly  lesacaed  and  at  time*  it 
hardly  perceptible. 


CHAPTER  XXV. 
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Thers  arc  Mvenl  thcorcUcuJ  coiui^Jcrations  tliat  would  le»d  u  to 
suppose  that  electricity  might  be  of  service  in  tlie  trcatroent  of  disessa 
of  the  slcin  : — 

1 .  Pain  und  itching,  oRcntimes  of  a  very  distressing  chaiactci,  accom- 
pany many  of  the  diseases  of  the  skin,  and  of  all  the  kno«*n  methods  of 
relieving  and  ctiiing  [>ain,  electricity  is  one  of  the  most  satisfactory.  l( 
the  application  of  the  galvanic  or  faradic  current  may  bring  relief  in  head* 
ache,  in  spinal  irricaiiun,  in  the  various  fofnis  of  neuralgia,  in  rheu- 
matism and  in  sprains,  why  should  it  not  afford  sitoilar  relief  in  the  tor 
iiicnting  agonies  of  psoriasiii,  cctcma,  and  pnirigo  ? 

2.  Ulcers,  onuses,  and  l}cd-sorcs  have  long  been  treated  by  the  gat 
vanic  and  faradic  currents,  with  gratifying  success  ;  and  it  irould  be  sal- 
tiral  10  suppose  that  the  ulcerous  conditions  ofmme  of  tlie  diseases  of 
the  &kin  might  similarly  be  benefited. 

3.  Tumors  and  morbid  growths  of  various  kinds  are  discussed  by  the 
electric  currents,  and  cs|}ecially  by  tiie  gaivanic  current,  and  it  woiilrl  bt 
reasonable  to  infer  that  cutaneous  indurations  and  h}'pertrophies  tni^l 
be  discussed  or  diminished  in  a  similar  manner. 

4.  Those  who  hotd  the  theory  that  som<!  of  the  diMasoi  of  the  »liin 
arc  of  a  nervous  origin,  or  are  in  some  way  intimately  dependent  on  tlic 
braia,  spinal  cord,  or  sj-mpatlietic,  would  find  still  another  theorftial 
argument  in  favor  of  introducing  electricity  into  dermatology,  unce 
nervous  diseases  have  long  been  regarded  aapar  exctUetue  the  diseaxl 
most  amenable  to  electrical  trealmcot. 

The  electro-therapeudcs  of  diseases  of  the  skin  belongs  both  to  mtii 
cal  inA  siirgicai  electricity.  Tlie  tendency  in  recent  limes  has  beet, 
to  transfer  demiaiDlogy  (rom  surgery  to  medicine,  and  at  present  many 
of  our  most  eminent  dermatologists  ire  physicians  more  than  surgeons. 
This  tendency  is  further  strengthened  by  the  modem  views  of  the  pathol- 
og)"  of  cutaneous  disorders,  panic  ularly  in  regard  to  their  relation  to  the 
■■•Mvoua  system.     The  purely  local  treatment  of  diaeues  of  the  akin  b] 
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tl«trid!y  mij^t  be  regarded  as  belonging  to  cl«clro-surgcry,  while  th«it 
general  ami  central  irealmenl  cenainlij'  belongs  to  electro-medicine. 
Currrnt  Employed. — While  both  currents — the  fxradic  and  galvanic 

B — have  proved  useful  in  the  trealmenl   of   diseases  of    the  skin,  the 

"  galvanic  appears  10  act  more  efficiently  and  to  fulfil  a  larger  variety 
oi  indications  than  ihe  faradic.  Tlie  reason  of  this  will  be  suAt 
cienily  clcir  to  those  who  understand  the  general  dilTerential  indica- 
tions for  the  use  of  the  two  currents.  The  jieculiar  electrolytic 
action  of  the  galvanic  current,  n'hich  the  f&radJc  current  possesses  to 
but  a  feeble  degree,  is  indicated  in  dii^aie*  of  the  skin  for  the  same 
reason  thai  it  is  indicated  in  the  discussion  of  tumors.  For  the  relief 
of  the  sytiiptonn)  of  itching  and  jiain,  the  faradic  current  is  frequently 
sufficient,  especially  in  pr^irigo:  its  effects  arc  also  curative,  but  to  a 
less  degree  than  tJie  galvanic  current.     The  galvanic  airrent  also  acts 

Bniore  powerfully  on  the  central  nervous  system  (see  Chapter  IV.). 

Mtthihit  cf  Appiualion. — Diseases  of  the  skin  may  be  treated  elec- 
trically in  two  ways — by  applications  to  the  diseased  surface,  and  b)' 
central  galvanization.     In  Ihe  first  method  tlie  disease  'm.  atTected  direct- 

^ly ;  in  the  second  method  it  is  alTcctcd  indirectly  ihrutigh  the  nervous 

y  lystcm. 

Afplieaitfft  to  the  Diteaud  Sur/ate. — Our  usual  method  of  galvaniz- 
iog  the  affected  part  is  to  place  an  adjustable  electrode  of  from  two  to 
Ibur  inches  in  diameter  over  the  point  where  Ihe  principal  nerve  that 
supplies  the  part  is  most  supctflcial. — as  ihe  popliteal  space,  the  ante- 
rior crural  region,  the  border  of  the  flexors  of  (he  arm,  etc,  while  the 
DCgstivc  is  applied  to  the  diseased  surface  by  any  convenient  clectiode 
with  a  broad  surface.  'Phis  is  the  method  (hat  we  usually  adopt  in  the 
treatment  of  ulcer*.  We  are  not  able  to  say  how  much  advantage 
there  niay  be  in  applying  one  of  the  electrodes  o\ct  the  nerve.  We 
suspect  that  it  may  be  of  Bcrvicc  in  improving  the  nutrition  of  the  p.irt 
that  it  supplies;  it  certainly  cannot  do  harm  in  lliat  position  unless  the 
stance  is  very  much  protracted.  One  electrode  maybe  plated  on  some 
ii>difrercnt  point,  as  the  feet,  or  the  hands,  or  on  the  ihigh,  where  cur- 
rents  are  borne  well  and  can  do  no  h.irm,  however  long  th«y  may  be 
kept  there.  The  electrode  is  sometimes  kept  firmly  planted  on  the 
skin  (stable),  and  sometimes  is  slowly  glided  from  one  part  to  another 

HO'lbile)'     When  the  part  is  much  abraded  only  mild  currents  will  b« 
borne,  while  in  the  immediate  neighborhood  a  very  strong  current  may 
not  be  felt  at  all.     It  therefore  becomes  necessary  to  modify  llie  cur- 
ent  continually  according  to  the  sensations  of  the  patient,  so  that  (he 
Ftreatment  may  never  be  excessively  painful.     There  is  yet  no  evidence 
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Aat  YCiy  .severe  applications  have  any  advantage  over  mSd  ippko- 
lions.  The  pain  of  the  golviiaic  current  increases  witli  the  leitgA  of 
linie  that  ihe  electroAe  h  kept  in  a  fixed  posiliou  without  breaLiu^  ibe 
current ;  fur  tliiii  rcaitun  it  i%  necessai}',  when  sirong  currents  arc  mod, 
to  sliift  the  position  of  the  elcctiode  CTcry  minute  w  so,  or  as  ofwn  u 
the  patient  eowplains  of  severe  pain.  We  are  not  abl«  lo  say  whether 
the  best  resiilts  are  obL-tinei)  by  sinble  or  by  labile  applications  'n« 
(•lectrolylic  action  of  the  galvanic  current  is  niosi  decided  when  tlietc 
is  little  or  no  interruption  to  the  current.  When  the  faradic  current  is 
used  we  generally  make  labile  applications. 

Beth  electroiW  may  be  applied  on  the  diseased  surface.  Tbead> 
vantage  of  thiti  method  is  tliat  it  economizes  time  and  labor  where 
there  are  numerous  and  large  patches  that  need  to  be  treated.  Al- 
though  the  electrolytic  action  of  the  negative  pole  is  greater  than  that 
of  the  posiiive,  yct^oth  act  electrolytically,  as  all  physicians  knov, 
and  both  act  curacively  as  experience  shows. 

When  the  body  ts  covered  pretty  generally  by  disease,  we  somcdnKs 
put  an  electrode  on  each  lioib,  thus  allowing  the  current  to  run  ifaiougli 
the  bo>cly. 

LeeaJ  J^araMstUian  Gtrteraiited. — We  have  recently  applied  tfaii 
tcnn  to  &  method  of  usingc  electricity  which  combines  the  advaolagts 
of  localized  and  general  faradization.  Although  we  t^ni  used  Jl  ia 
disease!;  of  the  skin,  it  may  be  employed  to  meet  the  same  ioijicaiicni 
as  general  famdizatton  ;  but  since  it  requires  absolute  or  approximilrvr 
stripiHtiR  on  the  part  of  the  patient,  it  would  lie  called  for  onlyioi 
lituiled  class  of  affections. 

In  this  method  the  operator  takes  hold  of  both  the  electrodci^  l>r 
their  insulated  handles,  ajicl  passes  them,  within  a  few  inches  of  aA 
other,  over  all  the  discasctl  surface  of  the  body.  The  electrodes  WJ 
be  kept  stationary  over  spot^  where  the  dtscaae  is  es|>ecialiy  pfoai- 
neni.  Tnc  method  may  be  modified  in  various  ways.  OfK  clecmde 
luay  be  kept  Fixed  on  some  particularly  bad  spot,  whde  the  othei  is 
glided  up  and  down  the  surface  adjacent,  or  both  electrodes  majrbt 
kept  fixed  a  pan  of  the  time.  An  advantage  of  this  mctJiod,  irtncb 
may  be  employed  with  either  current,  is  that  it  economiies  lime  oA 
labor,  a  very  important  consideration  in  cases  where  a  large  [wrlionil 
the  surface  of  the  body  is  diseased. 

This  method  is  especially  indicated  in  cases  where  nearly  the  en- 
tire surface  of  the  body  is  affected  by  disease,  as  in  general  prurigo  iwi 
|>ftoria«is.     Either  current  may  be  used  tn  this  way. 

Central  FaTadttation. — This  method  of  using  electricity  u  tUBllIf 
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not  indicxied  in  diseases  of  the  skin,  and  for  the  reasons  already  given. 
For  those  cases  diat  are  associated  vrith  general  dehiiity  as  a  result  oi 
cause  of  the  disco&c  of  thn  skin,  it  maj-  be  em^loyod  with  advantage ; 
one  pole  nuLy  be  applied  ae  the  coccyx  by  an  adjustable  electrode,  of 
ai  the  feet  by  a  coi^ier  or  tin  plate,  while  the  other  is  passed  over  th<: 
sor&cc  of  the  body. 

EUciric  Bruih. — When  tlic  skin  is  not  itching;  or  anicsthctic  the 
electric  brush  is  very  painful,  and  is  therefore  to  be  recommended 
chieHy  for  cases  where  there  is  very  great  tiritation,  or  itching  and 
■niesthcsia.  Wc  have  frequently  found  it  more  efficacious  than  the 
.ordinary  sponge  electrode,  in  some  conilitions  of  eczema  an  applica- 
tion, which  in  health  would  be  unendurable,  is  positively  agreeable. 
Ilie  distinctively  surgical  methods  of  treating  certain  diseases  of  the 
skin  by  electrolysis  an<]  golvano-cautcry  will  be  described  in  Electro- 
Surgery. 

Cttttrai  Ca/vaniaafitm. — Thi&  important  method  of  using  electricity 
we  have  recenUy  proved  to  be  of  great  service  in  the  Ireatnient  of 
certain  diaesaes  of  the  »kin,  especially  of  chronic  ecKma  and  pnirigo. 
UrMler  this  method  of  treatment  alcne,  wiihcut  maJht/ig  any  appikaiwn 
v/Matever  f»  tkt  distased  surface,  the  itching  and  burning  of  these 
diseases  are  relieved  >omctiinc»  iinincdialcly,  and  under  a  protracted 
treatment  pemiancnc  cures  arc  obtained.  The  results  obtained  by  thjf 
method  are  of  the  highest  possible  ioiercst  in  a  pathological  point  of 
view,  as  allowing  a  kindof  dependence  of  chronic  eczema  on  the  nervous 
aystetn  that  had  not  before  been  suspected. 

DiseoJts  of  the  Skin  for  which  Electrieat  TrealmeiU  it  Inditaitd. 
— Under  this  he.id  wc  iuni  up  the  results  of  electrical  experience  up  to 
die  date  of  publication. 

Etttma. — Tliis  di»«Lse  we  jilace  at  the  head  of  the  list,  for  the  rea- 
•on  that  wc  have  found  more  rapid,  brilliant,  and  uniform  results  from 
electrical  treatment  in  this  than  in  any  other  disease  of  the  skin.  W« 
have  treated  the  chronic  forniB  in  different  parts  of  the  body,  and  m 
nearly  all  caws  thu^  far  with  immediate  relief  of  the  distressing  pain, 
and  ultimate  cure  after  a  course  of  Ercatmcut.  Wc  have  used  for  this 
affection,  almost  exclusively,  the  galvanit  current,  either  locally  or 
centrally.  Patients  h.xve  come  into  the  Dispensary  declaring  [hat  the 
distress  is  so  great  that  they  would  he  glad  to  have  the  suffering  part 
amputated,  and  after  an  application  of  from  tive  to  fineen  minuteshava 
;v»e  out  entirely  relieved.  This  relief  Ixsis  for  several  hours,  some- 
liiiK-s  for  days,  and  the  pain  grows  less  and  less  until  the  cure  is  accom 
|<ii»ned. 
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It  is  in  thisdisease  espectslly  ih^t  central  galvanization  alone,  without 
nuking  any  application  whatever  to  the  diseased  part,  has  accotnplUhed 
iSLich  striking  results. 

The  following  case  illustrates  the  power  of  central  galvaniiation  in  a 
most  striking  manner : — 

Stvert  artJoiiliniiU  (tronie  ecumit  of  Ug,  tight yr^rf  siamding^tmlotrrattt  iUkimg 
— Faittire  af  variemM  rtmtdttt — RafiJ  relitf  ait4  ffrmantnl  mrt  unier  ftmtrai 
g»lvami»gthit, 

Casb  XCV, — Mn.  S.  M.,  an  IKih  vrvint-^rl,  %sti  51,  wu  adnuKed  l«  ihe 
Loeg  I^Aiid  College  Hat^Hlol,  Felirtiar^  t«,  1S73,  wiih  clironk  coenM  oTthe  left  t(( 
mboul  the  ankle,  and  ulen<lin|[  oae-tbinl  of  the  Oulnnce  lo  ihe  knee.  Tlw  iieUn( 
niail  pain  were  inloktnfale,  uid  there  was  much  itorencu.  The  patient  wac  in  otWr 
re"i|>«t»  •tnini;  anil  well,  liut  liiul  gufTcicil  (rum  tli«  affecti'^n  by  intervals  fiw  ci|;lK 
jreara.  Fuur  )'caii  ticfore  *1ie  hod  been  under  trcairooni  ai  the  City  Hoi^lal,  awl 
tiail  been  ditcharjced  ■pjioi'cntly  cured,  but  nUpied. 

T)tc  G»e  tru  tmtcil  by  iodDform,  arsenic,  biimbonate  otvtAi,  rbulMr1\  cvbaJuc 
of  nnc,  gljccrinc,  cud.liier  oil,  iodide  of  (kiIiimIiiiii,  duicamara,  tceUIe  of  lead, 
wine  of  colchiciim,  aiid  aoetiie  of  potuh.  Tbcw  remedies  were  variously  aicd  m 
vatiou!)  mi^ificaliona,  exieriiklly  ntul  inlemally.  [''rom  liome  of  llicw  agenti  the 
paiienl  licrivcd  temporary  relief  of  [he  itching  and  wrencJA :  btii  the  averse  ai»l 
uilimatc  ctTcci  vas  thai  on  April  t«(  the  follourlnf  record  of  the  cue  *r>t  maJe  b 
Ibe  Loxpilal  book  1  "  Very  ^aiuful,  r<d  and  uij^ry,  rapidly  exlcnilliii;,  and  nuw  iui<t> 
ing  Dearly  the  whole  leg  tielow  the  knee,  nml  nioM  vi  the  dunal  avpect  of  i)ir  foul." 

Araentc  and  tiue'urc  of  einehon.  comp,  were  now  ordered,  bni  April  ijih,  ibt 
record  wa»:  "Vcr>  mudi  the  uuie."  At  thia  time,  Ur.  Davis  m^i^ed  AmAW 
/aradoi-iiiact.  Thii  ku£][«iiu[i  wa>  acied  on  uiih  gratifiing  rccull ;  th«  laLeiu«  dis- 
ireai  wai  al  once  in  ■  mouure  relieved. 

ApiU  itjtb,  ilia  paliciil  waa  moio  ci^mfui  table  ihui  for  a  lung  lime  prcTlova. 

April  ajd,  very  much  improvecl  ind  oornjuraHvely  rnrnfi^ir table. 

At  ihb  line  Prof.  A.  B.  Crosby,  the  surgeon  in  charge  of  ibe  ward,  retinetfnl  aj 
til  tee  Ihe  paiieni,  itatini;  that  she  bod  been  very  obniniue  ander  the  rarlntu  reniediei 
chit  he  hail  irieil.  The  patient  war  luflcring  grcail)  from  the  Kv«ie  ilcliin{  wd 
banting,  and  the  noreneu  wiu  mi  gret.t  thai  only  Hiih  diHiculty  Lould  the  liobbit 
about  the  ward.  The  appearance  of  tlic  tll?catKd  part  WAt  red  and  angry,  and  xnue 
podioni  were  mure  or  leu  covered  liy  Kflln. 

We  decided  to  try  on  the  pntieiil  i\\e  eStut  ot  tenira/  gah'^Maalian,  m^iig  «# 
afpikalien  whatever  U  lAf  diteiutd  pari.  We  H«rc  induced  to  make  ifats  trial  oa 
the  strength  of  mcceon  in  other  and  milder  caies  of  eWoneout  diwswt.  Onr  chief 
hope  «ra%  perhapa,  to  relieve  Ihe  itching  and  pain;  a  ;>ennai>ent  cure  «re  Ivd  no 
rcaaon  to  antidpate.  At  the  patient  wu  a  gooil  and  wilting  Mibjcci  on  which  to 
demoutlrale  eieeirical  appllnlloni,  ihe  was  taken  hcfore  tlie  clan  of  Ihe  X.«»g  IiUnJ 
College  HofpiUl,  and  treated  by  eentral  ga]rania«ti'>n,  the  it  a  tern  cut  being  ouul^ 
Ibat  we  diO  not  hope  thereby  to  cure,  but  rimply  10  Itluntraic  the  mcihud  of  uiag 
rieclririly. 

The  deUila  of  the  application!  were  cntrusleti  eDlirrty  to  Sr.  £J« 
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hooM^nrgtan,  in^  cankd  oat  tbc  tmtment  with  grot  falthTuloeas  ud  to  witem 
iwe  are  ioiicbled  for  llie  full  history  uf  the  ouk  u  here  premtled. 

Tht  Tc!i«ro(  (kc  itching  ftad  pkin  wm  very  rapid,  Although  on  ihe  ajlh  Dr.  Smitb 
mad<  tbc  foPowioc  rcmtd:  "A  little  moic  briiablc"  Tliu  rcwill  <ru  piobaUy 
due  lo  oTci-licatnicnt,  \aa  mtdci!  coricmi,  «  too  proloofed  BppUcuiavM. 

j4/fW  yieA.—Vaiait  "fnaeb  better." 

Max  loti. — "  Still  iteadilf  uupcoviiif;-'*  Tlte  appfarancc  of  the  leg  WM  now  macb 
dunged  far  the  bcttrr.     The  mcut  ohntinite  porticm  wat  (he  ronton  about  the  ankle. 

The  applica,tJon«  were  nnw  maile  (our  and  five  lira**  a  we^  with  a  i>-<dl  ainc- 
carbon  battay  of  Kidder  Tni  about  ten  tntniitn  at  •  s/antt. 

May  3$/4. — A  lotion  of  acetate  of  lead  waah  was  ordered  by  Oi.  Crosbj,  lo  con* 
tract  the  ealoi^  apillarica. 

ymnt  5/4  —''  Patient  i*  walking  about  oul-dofris  with  nHoparallvc  caic,  and  b 
neiily  well" 

We  again  preienled  the  cmc  before  the  cIam  of  the  College,  demooctrated  on  her 
our  uetliod  of  cential  ^vaouaiion,  and  pointed  out  the  ntraurxlinary  and  tutlooked* 
for  unprovenieni.  The  iliia  of  the  whitle  leg,  eu«pt  eniuiiil  the  uikle,  tras  well,  and 
tfac  |alt(til  f(»  «  U>iig  time  had  been  eiiliic!}'  free  front  itching  and  pain. 

yun^  ijM. — The  i»licnt  waa  " liUtliaiged  cured." 

yum.  lyA,  t873. — Or.  Smith  infoiinis  lu  that  there  hai  lieen  "  no  recurrence  of 
tlte  dil&cult)'."  Several  laomlk*  afiet  (lie  patient  left  the  h^Mjiilal  w«  li(«rd  tTial  she 
was  dill  wcIL 

The  sltove  case,  taking  all  the  ficis  inlo  consideration,  its  long 
standing,  its  inveteracy  umler  maniruld  treatment,  and  the  immedia.te 

id  rapid  rclicF  and  cure  under  central  galvaniEaiion,  is  ccnainly  rno»t 
CKtraordinar)-,  and  it  will  not  subtract  from  th«  instructivcncss  and 
hrilliancy  of  the  result,  U"  in  ftiture  years  a  fresh  attack  of  the  disease 
sliould  occur.  Although  the  case  wai  nat,  no  far  as  we  know,  studied 
by  any  recognized  specialist  in  dcntiatology,  yet  among  the  very  many 
9tu]geons  and  ph>-»icbn&  who  wraidied  iU  progress  before  and  during 
the  electrical  treatment,  there  was,  we  believe,  no  diHTtTunce  of  opinion 
in  regard  to  the  diagnosis,  and  there  was  no  question  that  the  cure  was 
wrought  entirely  by  ttutrai  gahanisa/ign,  atimg  upon  tht  crntral 
ntt-t-cus  tysffm,  and  thus  improving  ttie  pfriphiraJ  nutrition.  This 
very  remarkable  experience,  wiiich  to  some  has  seemed  incredible,  we 
have  recently  confiniied  in  a  similar  case  of  chronic  eczema  of  the 
legs  oE  sixteen  montli^  standing.  The  relief  of  the  itching  by  ccti- 
tral  galvanization  alone  was  immediate,  and  after  a  few  application 
the  disease  began  to  improve  in  appearance,  and  in  six  weeks  there 
was  approximate  recovery.  At  the  date  of  writing  the  patient  is 
entirely  well.  When  the  patient  was  about  half  cured  he  was  seen  by 
Dr.  L.  D.  Rulklcy.  Dr.  Kinsman,  of  Colnmbiis,  Ohio,  writes  to  us  that 
be  has  successfully  treated,  by  central  galvanixation,  a  severe  case  of 
impetiginous  eccema  of  Iwcnty  years'  standing. 
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CArVfti*  wnemA  9/  the  Ugt  tad  fttt,  eut  yt^s  ttanJimg—RtUi/  afpaim  amd  UtSl^ 
mndtr  JMaNirJ /amJitathn  and  g^hvniiati^n, 

CAtK  XCVl  —  Michnirl  T..  agnl  64.  hail  tufTereil  Tnr  twdw  montiis  frooi  chriHile 
eacRim  of  tlie)«ip  And  feet,  ai:v>.'>nt>niiic(l  with  IcrnMcilcbinjf  aadblwniBCbcitulMMn. 
1'hc  ftlTccled  |>atti  were  bui  tilllc  leniltivc  to  tlw  decide  cuireni,  either  galvanic  w 
ImodiK.  Luulited  {.-aii nuiuiiuti  luul  far»lUalii>n  weie  employed,  and  nocnc  of  ibe 
lime  Ibe  electric  l>iiii>h  with  &  ftivcg  curicnt  Mat  not  wiy  well  bcmc.  but  wu  aott 
gralcrul  to  tlie  puicui.  The  appUvationt  nete  made  fram  Rve  lo  twcotj  ntnuick 
/»  aUt»iu  tAtrt  viai  rtlirf  nf  Ikt  dinrtiting  faitt.  Sympionu  or  relief  bqgaii  !• 
appeal  M«n  artcr  llic  bci:uiuui£  vf  the  i  ante,  aiiil  k[  the  cIdk  wu  MOBtico^  aUo- 
lutc:     Tlib  relic r luteil  at  (int  from  tvro  lu  twelve  liuuri. 

The  pitirnlonlinucd  iiyatmtnt  far  three  weekx — 111  all  nx  apjtliefttiioiu  wcr«  I 
The  uitcrval»  of  relief  were  Kuubl)-  l«ni;tticiicJ,  and  the  patient  ^aadoiMd  Iral- 
mcnC.  With  the  Tclicf  in  the  itching  anil  pain  there  waa  c*Mr«ipo<i<)in2  relief  ia  the 
appearance  o(  the  dtwasod  parts.  We  haire  no  nasoo  to  beliere  that  the  pattort 
wo*  permanent l]r  cured.  ^| 

F.it€ma  ij  iMt  itatf  of  l^rrt  monlAJ  Juration  in  a  gentlemai  trttrtiy-^M  ^rtOri  »f 
age — Itttevtry  in  tu/o  ototttkt  under  iocal  gaU'anii.ttii'a  atij  [tufrai f<MraJiaattom. 

Ca»k  XCVtI.— Ur.  I.,iee^  75,  wuaffccled  wtllieacmaoftlicacalp.  Tbaoiip 
llontexlenileiloveicheentirpporlinnorthrhpailcavcTeflbyiheliait.anilhad  |icr«bUd,  h 
in  (piteof  monyenTernalapplii'itions  for  ncsrlj' three  m»nlh»  The  diieaawl  part  «ii  H 
L'uvtrcd  Willi  thick  i)Uilib  which  leaded  lu  cualcxc  and  cover  as  by  one  huge  ntaii  iIm 
entire  luifuce-  The  icalji  wu  ijuUe  irritable,  and  at  night  ei^Mdally  (bo  paiual  wiu 
annoyed  i>y  an  irrcijtt  ible  deuic  lo  ti;ral(-h.  The  liowcU  were  dccidcdljr  uMUipate^i 
and  the  i^ucral  hcaltli,  alikau^h  luiiall^  i;tiud,  was  at  tliittiinc  considerably  bclii*  |iar. 
The  patient  tuhmitii!il  iii  trciiimeiit  li}-  lioili  lucaliied  galvaniiaiion  and  general  fm- 
fiiulioTi.  The  firii  application  uf  the  (ixiner  method  renulled  iu  a  detidod  relief  10 
tlie  constant  iichiiit;. 

After  two  weclif'  trial  of  Iwlh  melhoiis,  some  of  the  fcabc  bewail  10  dryup  aadpee< 
off,  constipation  waa  verjr  niuch  relieved,  and  the  genesal  health  had  iinjMov«d  hi 
marked  degree. 

Thla  lm|iroveiDenl  Uuwly  went  on,  until  In  two  nonlht  from  the  he];iniiiiig  of 
Iteatmeat  the  tcalp  wax  <]iutc  free  from  diteoie. 

Prurigo. — If  electricity  could  do  nothing  more  than  rcliere  the  itch- 
ing of  prurigo,  it  would  be  entitled  to  an  hoi)orat)le  place  in  the  amu- 
meolarium  oflhc  dt-niiatologisi.  Dry  famdi/ation  alone  may  bring  re- 
lief in  a  very  few  minutes,  and,  vrhen  peraevcringly  used,  may  curc> 
We  have  seen  ImmedJaie  relief  follow  general  faradixAtioo  lucd  in  the 
ordinary  method  with  wt-t  ^)jonges.  lo  this  disease  also  Central  gal- 
vanization alone  has  in  our  hands  been  very  efTectire. 

Gtntrai  fmrifO,  ti^  yttrf  Oamdimg — hltHt*  HtJuHg — A/frsxim^e  eurt  */ttr 
ji/Utrt  $  anttt  0/  tfMtrai  gmhatmatim. 
Cask    XC'Vni.— W.  EL,  9  ^ cut  uf  <!£«,  came  uilo  the  Electro- Tlietapeutlcal  IV- 
IMUiiiient  «f  Ikniilt  Ili>p(,-n>ary,  Ap>rU  11,  1B71.     At  the  ajfe  of  three  the  paticni  hai 
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let  rever ;  Ihk  %vu  followed  bf  geaeni  pnirijn  lh*t  tud  n«ir«r  be«n  r«I!ev«il. 
The  ilUcMc  corcnd  the  back,  abdofocn.  md  \t^  The  icdung  was  moit  Kvcrc 
Sleep  91  niglit  tind  tat  ycui  been  inteimpted  by  ihit  duites,  uid  murkt  ot  ictmick- 
ing  were  every«htTc  wen.     The  dheMe  w*k  u  it«  wortt  «n  the  hock. 

Actio);  »n  ihc  thcwy  th«t  lh«  diteaic  waa  of  a  ticrvou!  cliaiai'lcr,  Dr.  Woodnilf 
rcfefTcil  ibc  catv  to  (tic  F.!ectto-Tbcr&peuiical  10c|iaitiiicnl,  wlicn  IteUmsm  by  cen- 
tra galrknlcation  <rM  begun  nnA  continued  for  twn  monihiL  Tovards  the  done  of 
the  ircatmcnt,  Jtine  i,  little  temauu  of  the  ervption  were  woi  excepdng  on  the 
tiack,  and  there  wru  mj  little  itcbtni;. 

yuK^  15. — Tbe  paikent  ittindoned  treatment ;  the  reforety  appeued  to  be  wUiv 
ItK^tnj.     Wc  bave  no  rurlher  tntcllifeace  of  the  ciue. 


Dr.  Sterling  gives  u<i  the  following  otsc,  the  diagnosis  of  which  was 
noi  fully  dear  to  him  :— 

Ciner*l  trttftivn  mirk  bunting  /fmnlinr  aj   lamg  standing — S»mt  tmprwremtlU 

mnjtr  tanliwi  saifa»itall«n,  and  gah-amuilirn  ef  thr  ttrvkiil  tymfatktiU— 

ittich  greater  improotmtnt  undo-  lemlrai  gahxtnitalUn. 

CMC  XCIX. — Mr.  C,  »t  the  *ce  of  twdTc,  wm  aiiackcd  with  an  crwption  all 
o¥Cr  the  body,  afier  nei-bntbiRg.  Treatment  cutol  the  eru|iti«n,  hiil  a  huminc 
malting  «enai inn  was  left  in  the  r*«e,  that  alwayi  wiuincTea*«I  on  any  excitement. 
l>taikini;  a  cnp  of  Imt  ot  coHVc,  cir  entcrin);  »  heittcd  room,  wrould  bring  on  burning 
■ad  mortinj  in  iIk  Eacc,  villi  very  decided  pullinen.  Artenlc  and  varloiu  athct 
KiMdiM  ^oA  been  bi«iI  fsulhfuUy. 

May  I,  1871.— Tmtmeiil  l>y  galvatiiitalioci  of  the  irnigiallielic  and  localhcd  gal- 
iiatton  wu  hctpm,  nnd  ilic  rcutli  wai  iaii?irici<>ry ;  hut  tclapie  occorred.  and 
some  months  nibici]ueni)y  he  wa«  ireaied  by  ceniial  gxlvAnliaiior  alone,  with  very 
great  imprcnement.  He  still  tufien  from  tlight  relapoes  thai  are  always  benefited  by 
deciilnl  trcatniml. 


■fuu. 


^^1 


Ziehen. — Wc  have  Kad  no  ojiponunity  to  treat  a  marked  case  of 
lichen  ;  tat  tlicre  is  cverj-  proka.bility  that  electricity  would  accomplish 
9A  much  in  this  affection  as  in  the  other  symptoms  of  the  so  called 
d-vtrtnis  diathesis. 

Anxsthesia, — For  the  curable  cases  of  cutaneous  ansesthena,  faradi- 
zatioa  is  a  specific,  if  any  remedy  can  be  said  to  be  a  speci&c  for  any- 
thing. Even  oast*  that  depend  on  incurable  central  lesion  may  im- 
prove very  decidedly  under  treatment.  In  cases  of  paralysis  of  motion 
and  sensation,  the  sensation  may  be  partially  or  completely  restored 
under  electrical  Iieatment,  even  w^en  the  loss  of  motion  leioaina  un- 
changed. 

Anaritliesia  is  a  condition  for  which  the  electric  brush  is  particulailjr 
idicatcd  (sec  chapter  on  ,\nfctlhcsia). 

Acne. — If  wc  were  lo  judge  from  our  own  limited  experience  in  the 
treatment  of  acne,  we  could  not  speak  very  encouragingly. 

Out  assistant,  Dr.  J.  H.  Sterling,  informs  us  that  one  year  ago  a  case 
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of  hcrcdilary  acne  indurata  of  the  face  and  bacb,  under  his  care,  mi 
treated  by  eighteen  applicattoaa  of  central  gaJvaniiation,  without  an; 
other  treatinirm,  and  ihe  dUcftsi:  disappeared.     'Hie  constipation  and 
headache,  whici)  had  been  very  di«rresiing,  were  alw  relieved.     Up  to  fl 
date  (J"'/'  '873)  ihc  pntienl  was  well. 

At»(  ItoMfdi. — Whether  acne  rosacea  is  differcnl,  patbologicallf. 
from  ordinary  acne  or  not,  it  certainly  yields  belter  to  electrical  treat- 
ment. On  the  theory  that  the  disease  may  depend  in  some  way  on 
the  digestive  organs,  central  galvatiisalion  tivAy  be  trierd  iit  conneclioD 
with  local  treatment.  ^| 


Atnt  rMttcfit  cf  tang  itandinx—Immniiale  impTmvMttt  itmdtt  Ittalittd  gMlvamtU' 
tiitn  with  ifoHg^i  a$iii  mtlallif  tlttiredtt, 

CUS  C — K  mcdiol  s^nllcmwi.  i^d  about  dxty,  in  April,  (87*1  requetted  vi 
to  treat  htm  fat  acne  lotacea  that  Iitul  Tor  tome  time  cauicH  bim  annoyiince.  Tte 
blood- wmli  w«rc  coDtklenbiy  eiilarj^  011  iKitli  liilei  i>[  the  nov,  (be  color  wat  a 
4l«eiil«*l  r«d,  anil  tlu««  u-u  the  uuiil  lliickciting.  Tlie  henlltk  i>f  Iho  patient  wm  W 
other  reaped s  pr city  |,'au(l,  cxccpiiiig  atiacki  vf  U«!l|;wion  wilh  acklity. 

W«  1x^111  iicitinvnt  uiih  liwialixed  ^alTaniuIiuti-^with  urci  cl<>ths  anil  fpon|^ 
lomclimoi  uuii|;  a  mcial  eleilroilc,  vrilh  >  ^Wp  cil^c.  Wlicd  the  mclol  electrode — 
conncirccd  wii  li  1  lie  ntgadve  jiole — wai  tl^e[l,  [he  dilntcd  ca|iilltrie>  were  ctccirulfictl 
tinder  the  ncgalii-e  |Kile,  and  giii«t  etcniMd  with  a  tourui  that  could  be  easily  b^A. 
There  'irta  ■  itiidaiicy  (o  rcnppearAnce  of  the  <liUted  vcsck,  but  after  ft  few  wvcb^ 
ireatmeat  ihcy  wxrc  cniiiely  ilc^irnyoi,  leaving  do  ii.»r  or  iracc.  aa<t  the  color  of  ibc 
now  on  both  «ldei  h«d  di<aippeA(«il  There  appecLre4  to  be  oUo  a  dimiuutiaa  of  lie 
liypcrtrapIiicJ  liMue*. 

Thctc  h«s  Iwcn.  since  that  time,  wmc  rctum  of  the  affection,  but  be  U  »ay  miK^ 
beit«T  than  formerly.  Th«  habit-i  of  the  piatiail  were  n«vFr  inlempenlc,  bal  ha  bad 
alwkyv  bccii  AccuMomed  10  ufc  mure  «i  less  iJcobulk  liquviK 


We  have  since  treated  another  case  of  acne  rosacea  by  the  same 
method,  and  with  results  which,  for  the  time,  are  most  satisfactory. 
'lliis  ca&e  has  been  attended  with  itching  that  has  been  relieved,  and 
the  appearance  of  the  nose  has  very  mpidty  improved. 

Psoriasis,  and  Pityriasis,  in  Uicir  relation  to  electro-theiapcutict, 
may  be  divided  into  three  classes  :  (i)  Those  cases  that  arc  benefited 
up  to  a  certain  point.  (3)  Those  cases  that  receive  but  tittle,  if  any, 
benefit.  Judging  from  our  own  observation!!,  we  should  lay  that  the 
latter  class  {those  who  do  nut  yield  at  all)  arc  in  the  minority.  Some 
cases  progress  very  slowly,  and  need  months  of  treatment.  The  negative 
pole  of  the  galvanic  current  seems  to  be  more  efRcacioux  in  this  dis- 
ease than  any  oihcr  method.  For  the  sake  of  economizing  tune,  bon^ 
ever,  we  frequently  use  both  poles,  with  broad  electrodes. 

The  results  have  not  been  very  satisfactory.     Even 
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HERPES— HERPES  FRONTAUS. 

Improvement  takes  plice  under  lung  treatment,  relapses  may  occur, 
and  [he  cure  lus  never  in  our  hands  been  coin|>Ictc. 

Herpes — Htrfet  ZasUr — Hei-prs  Frentaiis  s<tt  Ophihaimitus, — 
Herpes,  if  not  th«  most  iicrsistent,  is,  without  doubt,  attcnde.-!  by  the 
most  excruciating  ]>a.in  of  the  various  neuroses  of  tiie  skin.  Whether 
its  seat  \k  the  head,  the  trunk,  or  the  extremities,  the  associatcj  pan^ 
arc  somcttiiics  alinoiit  beyond  human  endurance. 

Herpes  is  now  generally  regarded  as  subordinate  to  the  existence  o( 
a  neuralgic  ur  rheumatic  diathesis,  and  as  originating  in  any  cause 
which  weakens  the  vigor  of  a  nerve-trunk  or  its  cutaneous  branches: 
hence  it  would  not  bv  unreasonable  to  suppose  that  electricity  in  some 
one  of  its  forms  might  prove  of  service. 

The  teachings  of  experience  clearly  attest  its  value  in  this  complaint 
The  disease,  it  is  true,  nms  an  acute  course,  and,  a»  a  rule,  rccoveiy 
more  or  lest  complete  follows  in  the  course  of  a  few  weeks,  but  it  la 
none  the  less  incumbent  to  relieve,  so  far  as  possible,  the  aciite  suffer- 
ings that  attend  il. 

The  first  two  cases  which  we  Inicfly  record  occurred  in  that  part  of 
the  body — viz.,  the  trunk— which  is  said  to  be  the  most  frequent  scat 
of  the  disease.  The  succeeding  three  of  Herptt  frontalis  sett  ephihal- 
mitus  are  of  somewhat  greater  interest,  because  of  tlie  comparative  in- 
frequcncy  with  which  such  cases  are  met,  and  of  their  great  imjtoriancc 
to  ophthalmologists, 

Ittrfa  tAfToekalif—  Trtatiwnt  by  tht  faradk  carrtmi. 

Casi  CI, —Jane  A.,  a  diipertury  palieni,  xsjA  seven  yean  tix  (nontln,  h»il  mf- 
fneil  roe  wvvni]  wmI:s  rn>m  f>]bnl«  lyinptaiDs  ud  anofwiU,  and  finally  ui  herpetic 
cinption  afipcLccil  un  ll>c  >;!><>l  nnil  ri|;lit  sltik.  The  «ruplion  irictca>oi  uld  r&pi(ily 
oicndel,  mtiilthectuifu  wKineatlyenctTcicd.  Thcpiiin  fmni  wIiiL-h  ihechlid  tulkreil 
watveiy  mnixm,  snd  for  farty-ci(;h<  iKiiin  it  had  b«cn'coniinuaiii.  We  tiapli^yed  &r*- 
dinlioii  '■mill;),  ■nd  werv  ccwarded  by  «n  immediate  relief  »f  the  DCuriJi-ic  pum. 

Pour  i(mil»r  Bvplicitiaiif  were  nilMequenily  nlvcn, — unt  on  each  alternate  day; 
but  there  wai  tu>  reiiitn  of  |^at^,  aad  within  ten  days  th«  eruplian,  which  mainbl«d 
■barlcJ  vciidc^,  Iiad  qmtc  iIiM['[>eareiJ. 


fftrftt  tacraiit —  TrntmnU  by  iht  /aradit  turrrnt. 

Cask  CIl.— We  were  called,  Uecenitjer  3,  1873,  to  *m  n  yentlemoii,  aged  34, 
who  waa  Buflcrin^  (rotn  bo  herpetic  etuptivn  oixt  the  tci-iun  of  tlic  savium,  Tlie 
venelet  cxlcnilcil  rruin  the  liip  lu  tlic  flciniic  notdi  011  the  ri^lu  wic,  aivl  cuTered  a 
IUTT01*  Iracl  alnisj*  the  outer  portion  of  the  thigh,  with  cluHtrrs  here  and  there  to  the 
exlcraol  malleolus.  The  aceomjiinying  iKiiralgic  pain  was  quite  as  jc»crc  ns  in  tbc 
preceding  cue,  uu)  tinuiUtcd  actual  tcialicn.  Wc  placol  the  Toot  of  the  pati«nl  on 
a  coppa  pble,  to  wUcIl  th«  ncgailve  pole  wai  otiaehe'l,  uitl  with  n  milJ  funulic  cur- 
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rent  brougfat  tlie  whole  hip  and  limb  onOer  itie  declrioil  InfltKucc.     TIk  eflcct ' 
moM  gntfful,  uid  (ha  rtUtf  aflordAd  immedinte. 

Tbe  mme  rnetliod  vs  rqieatd  a  nninber  of  time*,  and  although  tli«  (alicnt  occ>- 
Mon3.U>'  expcricnccil  iwingc^  at  ptin,  ihey  were  of  tittle  sewitjr,  And  within  It  wedi 
ccued  to  annoy  Uu. 

Of  Hfrpes  /ronlaiis  sen  ophfAafmUm  we  have  IreatcJ  six  caset  \>J 
clcclriclly,  and  always  wiih  tlie  result  of  relitving  ihe  pain,  »nd  in  ihrte 
casM  the  course  of  the  dtocasc  even  was  apparently  modified. 


Mtrfr*  fftrtUti* — Trtatmtnt  hy  tk*  gaivamU  eurrtmi, 

CaskCIIL— A  bdj'.age^  about  60,  wiil  »cnt  to  us  lijr  Dt.C.  R.  Af^Mw.liad  luf 
fered  long  wid  leverely  fjom  Iier|>e*  of  Ih*  foTrlieati  anU  luce.     Aitite  mid  puiiUenl 

ncnmL^la  tuitcrvcnvil,  rrni^tin^  all   alU'nifil*  al  |icrinaiii;nl    ■llc*iali<>n.      Tlw  ptInnK 

cuTieni  wu  locally  ami  ceniially  ajiplial,  and  resuttcil,  iu  a  few  t^anues,  in  lelieiting 
in  a  gtMil  nieutire  the  ncuMlgic  fiain*.  Ptatin  of  the  right  eTclid  renuunal,  how> 
evei,  in  itpilc  uf  the  Inralmciit  hj  jplvanlxatiijit  Throe  local  applicAtioni  of  tiM 
fuadic  current  npprnKimrUcI^  ic»[nrcil  ihc  KtM  musculit  power. 

[Tetpet  frumalii — AUeviatWH  «/  fiUH  fy  tht  gafvamie  mrrtut,  afttr  faiiitrt  af  tht 

faradU  turrtnt. 

Cask  CIV. — Mn.  L.,  aged  39,  consallcd  m  on  June  \a,  1874,  and  gtre  die  lollow- 
lug  blitorr  or  her  case.  1  nu  wccki  prior  her  attcuiiun  was  called  to  a  smaU  vcslm- 
lar  eniption  on  the  left  forehead,  directly  over  the  conrw  of  tbe  inprB«>rbital  aerwc 
Slmnar  eruptions  quickly  foUowk-d,  thickly  studding  the  side  of  the  head  and  face^ 
and  accompaoieil  with  much  pain.  A  homorapathic  phyiician  hsd  liad  the  caie  in 
enlarge,  and  luud  ancMcded  in  icrnporarily  relieving  the  neuralgia  only  by  tiM  ad- 
min iiKntl  ion  of  cnnrphine.  When  the  patient  h\\  under  our  utiKnratioa  sbe  wu  wf. 
feriog  mare  than  nt  any  previous  time,  and,  rather  liecniite  of  convaiiencE  thaa 
dtotce^  we  gently  applied  the  farftdic  current  to  the  affected  xeA  MitrouBidiDg  port*. 
It  did  Dot  cause,  cither  diirinj;  the  appLiation  ornih-^uently,  anyspeual  awlificatiow 
of  (he  distrtsi.  On  the  fullowiiig  day  we  resoito),  as  we  shoBld  haw  done  a(  fk^ 
tv  Ihe  galvanic  current,  tnAking  the  appticstioni  lot-ally,  centrally,  and  in  Um  than  us 
minute  itic  in(ca<c  ncony  of  the  paiicni  wiv^  nlmaM  compleidy  lelicred.  Sbe  paioed 
a  very  quiet  night,  but  >ti  the  nianiin^  coinpliiitied  of  soma  diitreu  over  and  bi 
the  right  eye  and  temple.  She  wiu  immediately  relieved  by  ■  aecood  applicallotl, 
aRer  which  ihe  wia  sulijccied  to  ticainicni  several  (inicst  although  i}ie  sdlered 
but  little,  if  any,  and  lapiJly  prO[;Tetied  lowu.rdi  recovery. 

ittrpei  /r^Htalii—  TrmtmetU  fy  tie  ga/vanie  mrrtHl—fmmriliaU  rtUt/affaim  - 
Tkt  tmtrst  0/  tCiitoit  affarintly  m^ifitd. 

Cass  CV, — \  third  om  oI  loticr  franlalu,  in  tbe  perioo  of  a  female,  aged  about 
35,  fell  uniler  our  otiHTratloDon  the  zJ  of  June.  1874.  The  lady,  who  was  a  patleal 
of  Ur.  Oliver  White,  firi^t  ohwrved  n  i.li)>lil  eruption  over  (he  ri^(  eye.  This  rap- 
idly ^rca<l  over  tlic  nh<>le  liJe  of  th<,*  forchcnl,  and  the  an^lc  u(  the  inoulh  wm 
involvcit.  ^  The  avKKiatcd  nciiral|;ia  was  of  the  most  cmtuclaiLne  and  intolerable 
character.  Dr.  L,  D.  BulLIey  wuealtadincoBuiltatiofl,aiidadvi*edtbesalvanu:cur. 
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nnl,  4  fsw  ftpplicailoiu  of  which  npidly  ami  dfeclnallr  relieved  the  patient  of  all 
pain,  and  graally  luuieneal  recOTcry  alter  Ciilurc  of  nrioat  local  applicaliunx.  The 
Ircatmntl  wu  continued  far  same  time  (ubvetjtientl^,  in  order  to  rtuke  the  (curing 
ta  aSgla  u  poniblc. 

It  will  be  observed  that  of  the  above  catm  the  first  two,  in  which 
the  cnipliou  wiis  confiiR-d  to  the  body,  were  iclievcd  by  tlic  fajadic 
current ;  and  that  tbc  three  following  (herpes  frondlis)  yielded  to  the 
galvanic  current. 

J-'rom  Uicsc  and  otiier  cases  the  following  conclusions  seem  to  us 
legitimate : — 

I.  That  the  pain  of  herpes,  uo  matter  where  the  scat  of  the  CTUption 
may  be,  is  (jeoerally  suscc[Jtible  of  s)>eedy  and  efleciual  relief  by  the 
VK  of  Ibe  galvanic  or  faridic  current. 

s.  That  when  the  eruptions  uke  place  on  the  \\t.zA—hcrpts  fronialit 
• — the  galvanic  current  has  greater  power  to  relieve  the  pain  than  th« 
Faradic 

3.  The  electric  Ueattncnt,  .beside*  relieving  the  paiu  of  Iierpw, 
seenu  to  shorten  somewhat  the  acute  stage,  to  break  the  force  of  the 
disease,  and  to  modify  the  scarring. 

Xirtgworm. — CoinmoQ  ringworm  may  yield  to  the  galvanic  current. 


TVnMr 
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TVkm  artinatMi  frtHgawmJ  a/  mt/re  /*»i  rtw  yAtri*  ttandimg—Rtttvtryf^lhw* 
MM  apfUtatUit  of  Ihf  gatvank  ct4rrent. 

fi*BK  CVI.— A  lady  patKnt,  aged  yt,  ailed  our  aidnviiun,  eiiually.toacoinnioa 
ino,  citculiu  in  ihape,  an  iacli  uid  a  half  in  diunctcr,  and  ntuatcd  at  about 
tbe|iuiclion  of  the  diouldcr  and  aeck.  The  ditcaic  iDadc  ill  oppcvancc  more  than 
two  year*  ptior  in  ih<  diape  of  a  tlighily  elevated  tpot  which  gradually  enlarged  «■ 
the  ■buve-na/neti  vok.  The  part  had  Ix^ua  to  heal  ■»  the  ccatie  several  timet,  ati'l 
a*  often  the  procesf  of  rqui/  <rijul(J  be  itnusi  iMni|>lete,  when  llic  diieue  would  lake 
a  Miilden  Mutt  ind  beeonw  ai  markeii  i.%  «ver.  Final)/,  hoirever,  the  eentie  of  lti« 
erapliun  pcrmaiieitily  di«appcat«d  and  left  a  circular  apul  of  deaf  akia,  nurroonJcd 
by  a  wide  erytlieioatoua  tine.  This  comiiiinn  hod  remained  italionary  for  more  than 
ayMT.  We  applied  to  the  diaeaied  part  a  melallicdlak  ralKcMatly  large  to  cover  ii 
ooapleldy,  and  paiMd  fur  a  few  minutes  a  galnnic  current  of  Ulghl  tension,  t)ac  suf- 
fidnt  to  create  a  decided  burning  lentation,  and  to  appreciably  affect  the  eruption. 
Thk  waa  the  only  application,  u  iraia«diately  after  the  pjitent  left  the  city.  A 
month  ancrwardi,  however,  she  prtsenied  licrKlf.  but  with  00  ve^ii^  of  the  rioK* 
worm.  (I  began  to  ditappcAr  almost  immediately  g.fter  the  Itealment,  anil  within 
two  weeki  the  ikio  ■•a!  quite  dear.  To  this  dale,  tw«  and  a  lialf  yean  aioce  (h«  ap- 
plicalioD,  there  bai  been  no  ■  cj)<|  ear ance  uf  tbc  eruption. 

StUrodtrma. —  I  hi.i  disease  of  the  skm,  usually  so  obstinate  to  recog- 
nized methods  of  treatment,  may  be  treated  by  mong  localised  galva- 
nization with  considerable  bcne&t.     Ficber,  of  Vienna,  records  a  case 
33      . 
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iiiicK  i>cri|)heral  gilvaniuiion  combined  with  gatvsnUstioD  of  ibe  vjm- 
pathetic  were  very  effective.  Jn  a  case  that  we  saw  with  Dr.  Pifiaid, 
and  for  a  time  treated  with  hlra,  a  very  persevering  use  of  the  giUanic 
current  had  a  dcddcdly  bciietidal  cfle^t. 

Cftr^ttalfigtnouj  Diseates — F^uecdirm<t,  Afelanoderma. — The  chem- 
ical or  catalytic  action  of  the  galvanic  current  is  thcoreticaUy  imticaied 
in  chroinatogcnuiis  or  pigmentary  diaeaaes.  Witli  IcucoJenna  ■»  wtute- 
Dcss  of  the  skin  and  cphclis  or  sun-buin,  and  in  lentigo  or  freckle*,  w 
experiments,  &o  far  as  we  know,  liave  yel  been  made.  l>r.  Wta  R. 
rig)icr,  of  Huboken,  bat  treated  a  case  of  mtlatutdtrma  of  the  face  by 
the  galvanic  current,  and  gained  a  coinptete  cure.  The  sp<it,  which 
WM  About  Iialf  an  inch  in  breadth  and  three  quarters  of  an  inch  ion^ 
looked  like  a  spot  of  mud  on  the  cheek.  Tluough  ih«  courtesy  of  Dr. 
Fi^er  we  liad  opirarluinty  to  see  tiiis  case  botfa  during  the  process  of 
the  treatment  and  after  recovery. 


Eitphaniiatif. 

Slepkaitliaiit  »/  iJkt  Ugt,  M»tr  Am  ^Mtf/  ttatuUitf,  atttmlM  with  ulftr^tUm  ami 
grt^t  ftufi — Rtiitf  af  f^m — R*iHM^  of  ikt  thfh^Htim  Mm  vttivtry  rg^m  %Mt 
mfutttm  in  t^  riu  »/  Off  ftg  umirr  /M^itf-i giUatitiiiUMM—SMiitftitMt  Amkef 
fati^M  Jntta  fxhautlion. 

Cahf  CVII. — Mr.  P.,  ail  Engljihmui  of  middle  lifa^  a  uao  Mrong  UlJ  vi{0(««t 
beyond  the  avcr*i:e,  &  tJislillci  vf  i^  by  uccuiJtiion.  leiurnine  fniiD  Ua  ddljr  duiia 
oil  tlie  evenlot;  of  Febrauj'  s^(^  1870,  obterveit,  on  tmtoring  hit  socks,  a  noill  !£»' 
IcT  on  ihe  imicr  miIc  of  ihc  left  >iiUI«.  Tlic  next  Jitj  he  cnlW;!  uo  hbi  pfajwun,  Ik, 
Roiion,  iin<Jci'  whtnc  can  \k  lemaincil  fur  nne  war  tuul  niote. 

The  ditoue  spread  grcr  ihe  left  foot  and  itiVlc,  and  in  iIkibI  IWDnaartHtbtli{W 
foot  t*H  timiUrly  aiuclicit,  Tlic  b1i<itcri  xk  thiy  rup<nr«l  left  infUnied  an^l  1)1(17 
surfaces  iti  ilicir  Inclc  The  iliscax  tnrnlireil  ilic  isrfacc  of  tbc  feci,  anl  Itoih  lufi 
up  t(i  Ihe  knoet.  Tlie  truimtat  ouricd  Mit  \sf  Dr.  K.  was  mrilBly  of  a  tonk  aal 
■lleraliro  clutacter,  with  local  appUcationiofglj-c^ne,  citbolic  acid,  andleaiwaJ^ 
At  011C  time  Dr.  Johnwn  mw  the  cue,  coniinned  the  dut^noiti  of  depltaatiad^  tsA 
rendpred  a  rtitgnoslt  posiilTCly  iinfavurat>le. 

We  ioil  Mw  Ihe  caie  bj-  rei]ue»t  of  Dr.  R.  w.  May,  187&  At  that  tine  iImi 
l«g  below  the  tinec  measured  twrnty-fioe  intha  in  cirtumfcrtntc,  anil  rt  »fia  t 
>ll  over  will)  elephuiltne  shin,  exceplinj;  an  ulc'cntinf  lurface  l«low  iha  uAia. 
Thift  ulc<t  wai  Ircalcd  with  diarcMl  pooltic*  and  diacbvEcd  fr«dy.  The  left  hf 
was  iKjt  {rcatljr  enlarged,  but  wax  red,  anpy,  and  inflaiiwd,  and  kept  up  an  I 
ditehirj^  from  (he  turfaec^ 

Tlic  iwlicnl  inffertd  Aarrittt  agfHUt,  to  that  at  inght  itx  nc^bbors  wcrc  < 
by  hit  htiwiiitu.     Ifc  mix  limbic  to  move  from  ihc  liofa  on  whkA  tie  W,  and  ' 
he  warlicd  at  hi;  nt^wly-ltiLrned  trade  of  cleaning  glovei. 

By  Qur  rKjDcit  Pr.  E.  MiuiQ  K  lint  uadciiook  the  e«perin»entil  tmimcftt  of  IIk 
one  bycledridtj.     We  bad  ocvct  known  of  eHephantiaia*  bong  treated  doctricdljri 
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fiKJ  gtn  u  aniavonhle  progDcsb,  and  woe  butecd  tatlined  not  to  attcnpt  It ;  only 
b;  the  vamMl  Rtjuc^  or  tbc  paltrnt  uul  tii«  |^fiici*n  we  derided  l«  irf  Uid  tw 
i«iietfav  we  mjghtcirc  him  xini«  relief,  Locali*ody<inidb«/>'i»*,  ftt  fu-i,t  tried,  occom- 
|ilahtd  nolbiiift  utd,  eo  great  wu  itic  lUUBUhena.  wu  not  Tetc  bj  the  pulcal. 


tie.  104. 
BIqihanttaat  or  kp  before  Ireatmeat  by  eledridly. 


Localutd  faitaminUioif,  tqr  maun  i>f  wet  spmtgei,  ud  bocti  poles  wiib  dnc-cwboa 
bat(et7  of  ibtlTCfl  uUt,  vai  appranably  Tdi,  tml  vrry  mob  began  to  rvliive  the  pain. 

Tbe  a|>|)licBlioo>  ireic  from  ten  to  thiity  minuter  in  length. 

After  two  month>'  irolmmt  llic  elephantine  skin  on  ihc  left  teg  wax  rcmored^  ibe 
jMin  luUl  c««wd,  Bivl  tlte  Iqt  wu  Kduced  in  etrcamference  from  nofntyjtve  m  ttvtm- 
Utm  iiK^M.     Tbe  iilL«rtttcd  jraTtivo  below  ihe  ankle  wu  alw  nearly  well. 

Tbe  eteciricsl  tteainicut  wu  tbeo  dlicoatinued  for  tevenl  montbih  During  ih« 
Utter  part  of  ttiU  line  chete  were  eridenee*  of  relapce  and  leappeamnce  of  nlcen  and 
paio.    Tbo  cue  wu  K«a  u  nulout  sUfta  \rj  a  btp  nuiuber  vf  the  profadoa. 

The  patieni  subsequently  relapsed  sotiiewliat  on  3  discoatiniiance  of 
the  Ircatnicni ;  was  again  treated,  though  with  less  bcnclit,  bjr  our  as- 
sistant, Dr.  Sterling.  Among  other  raethoda  central  gxlvanizatioii  waa 
tried,  bm  without  p<;rceptibte  effect.  In  the  course  of  a  year  the  pa- 
tient (lied  ecliaiitited. 

Atofeeia. — Ir  (his  condition,  local  galvanization  has  been  used  with 
tonie  benefit  Our  own  observations  in  this  particular  affection  have 
not  been  very  extennive. 

The  question  thai  has  been  often  asked  us.  whether  parasites  on  the 
skin  can  be  killed  by  a  cuncnt  that  the  patient  can  easily  bear,  we  are 
.  unabk  to  antwer. 
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Fermanenee  of  tht  ResuUs. — Tbe  veryniUuTal  question,  whether  tl» 
remlis  obtained  by  electricity  in  diseases  of  the  skin  are  more  perma- 
nent Uiau  those  obtained  by  urdinaiy  melhods,  the  future  must  answer. 
That  relapses  may  occur  after  a  cutaneous  disease  has  even  yielded  to 
electrical  tieutmcnt,  already  ha&  bcun  demonstrated.  To  what  extent 
central  galvanization  and  general  faradiKatton  combined  with  local  treat- 
ment can  control  the  diathesis  must  be  ascertained  by  patient  and  per- 
iiitileni  ex)ieriuicnt. 

That  the  results  of  electrical  treatment  are,  to  say  the  least,  as  per- 
manent as  those  derived  from  the  accepte<l  methods,  and  that  after  tbe 
accepted  methotls  have  partially  or  entirely  (ailed,  electricity,  either  aJonc 
or  in  conjunction  with  tbe  accepted  methods,  may  succeed,  wc  have  sat 
isfaclorily  eslal  liaiied. 


I 


CHAPTER  XXVI. 

DISEASES   OF  THE   ORGANS   OP   DIGESTION. 

AuoNG  the  diseases  of  the  organs  of  digestion  for  which  electricity 
has  been  successfully  employed,  are  dyspepsia,  jaundice,  constipation, 
chronic  diarrhaa,  gasiralgia,  abdominal  neuralgia,  vomiting  or  regur- 
gitation, flatulence,  and  seasickness. 

Electro-Diagnosis. — Irritable  conditions  of  the  stomach,  liver,  and  in- 
testines are  sometimes  revealed  by  their  sensitiveness  to  the  electric 
current.  Pains  must  be  taken  to  distinguish  the  sensitiveness  of  the 
skin  from  that  of  the  internal  organs. 

An  ansesthetic  condition  of  the  liver  is  sometimes  exceedingly  marked. 
In  several  of  our  cases  the  whole  power  of  the  faradic  apparatus  was 
not  painfully  felt,  when  localized  through  the  liver  by  large  sponge 
electrodes.  Irritability  or  ulceration  of  the  large  intestines  is  some- 
times indicated  in  a  very  marked  manner.  For  the  diagnosis  of  the  dis- 
eases of  these  organs,  the  faradic  current,  on  account  of  its  superior 
mechanical  effects,  is  preferable  to  the  galvanic. 

In  nervous  dyspepsia  there  is  frequently  a  peculiar  and  very  unpleas- 
ant tenderness  in  the  epigastric  region,  so  that  only  a  very  mild  current 
can  be  borne.  In  some  cases  a  thrill,  with  a  sinking  sensation,  is  felt 
when  the  electrode  with  a  strong  current  is  passed  down  the  spine  ;  in 
other  cases  the  application  of  a  strong  current  at  the  cilio-spinal  centre, 
or  on  the  crown  of  the  head,  causes  a  feeling  of  nausea.  The  spinal 
irritation,  on  which  nervous  dyspepsia  so  frequently  depends,  is  indi- 
cated by  tenderness  of  the  dorsal  vertebrae,  as  revealed  by  pressure  or 
application  of  the  current. 

General  Principle  of  Electrical  Treatment. — Electrical  treatment 
is  serviceable  in  the  diseases  of  the  organs  of  digestion  in  two  ways  : 
First,  by  improving  the  nutrition  of  the  tissues  of  the  organs  ;  Secondly, 
by  improving  the  nutrition  of  the  brain,  spinal-cord,  sympathetic,  and 
entire  nervous  system.  The  tonic  influence  on  the  nervous  system  may 
be  obtained  by  central  galvanization,  and  by  general  faradization. 

The  mechanical  influence  on  the  tissues  of  the  viscera  may  be  ob- 
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laincd  by  pcncr*!   oi   locaJued  firftdiiation.     A  furuUmenUl  tict  <t 
great  imporiaiicc  in  the  ln.-almcni  of  disofdcTs  of  the  digestive  ton  » 
Ihis,  thai /or  apptieatitns  to  the  ahdomtaal  visetra,  stomath,  tfltn,  ti*- 
er,  inttslin^s  and  uicrus,  ihejaradic  carreni  it  utuaily  prrfcraiU  te  Ik 
gaJranU.    The  rcison  fbr  this  is  tliat  the  faradic  current  «ca  more 
vigorously  on  the  muscles  ihan  the  galvanic,  aad  therefore  pfoducM 
more  powciful  methanUal  effects,  with  passiirc  exercise  of  all  the  dcqi 
tissues.    It  may  be  saMy  said,  tlien,  that  we  know  of  no  treatment  more 
sure  to  relieve  the  leading  and  concomitant  phenomcaa  of  dyapcpsiaai 
general  faradisation  and  central  galvanization.     In  connection 
this  we  some  limes  use  galranizalion  of  the  symi»athctic  the  pi 
gastric  and  spine.     General  fa/adization  iclieves  nervous  dyspcpS/ 
Doi  80  much  by  the  virtue  of  it*  influence  on  the  stomacli— alihoogft 
it  directly  affects  the  stoitiach — as  by  its  influence  on  the  nenrous  coodi. 
lion  of  wliirh  the  dysjicpiia  is  a  symptom. 

The  niimtK-r  of  uiir  cases  in  which  dyspepsia  was  the  only  synptaa 
was  cora|Kiraliv«ty  small ;  the  number  in  which  it  was  .1  promineni  tc- 
compajiying  ^yiii|Houi  vcm  quite  large.  Mo»t  of  the  caries  of  hytlcfiL 
nervous  cKhausiiun,  aiid  hyijochondriasis,  and  very  many  of  ibe  cua 
of  neuralgia  and  )>a[3.lysis  were  idOtc  or  less  complicated  with  dy&pcp- 
Cic  itymptoms.  Relief  of  dy$pep«la  \%  one  of  the  earlier  signt  of  in- 
provcment  under  elvciri£aliun.  even  when  treating  cases  ia  wlocfa  it  ii 
merely  an  iiiciiieiit^!  condition. 

'llic  scoiiiach  and  liver  way  be  indirectly  galvanized  through  tbt 
pneumogastric  in  the  neck ;  the  stomach,  Uver,  spleen,  kidnej%  aod 
inteslinek  may  he  directly  faradixcd  hy  applying  large  elecinidn  will 
Tcry  fine  pressure  over  llie  back  and  abdomen,  so  as  to  pass  thecu^ 
tent  directly  tliiough  the  organ  that  we  wish  to  alTecL  E^tcept  ia  casM 
of  disease,  these  organs  will  bear  strong  currents  wit^it  se%*eTe  diS' 
conifon.  Either  stable  or  labile  applications  may  be  used,  without  te- 
gard  to  the  direction  of  the  current,  from  three  to  ten  minutest  or  ena 
longer. 

J^ognesis.- — For  the  temporary  or  permanent  relief  of  nerm»udy«- 
pepsia,  (lie  prognosis  under  the  treatment  above  indicated  1*  eicccd 
ingly  favorable,  and  the  resuHs  obtamed  hy  general  faradiuUie*  mI 
tentral  galvanh^ian  aioKc  are  tomt  of  Ihe  itfftt  remarkable  in  fhtrd- 
peutiet.  Case  of  nervous  dyspejisia,  with  thetr  manifold  complicatioD^ 
arc  on  the  n^iolc  the  best  tests  that  can  be  offered  for  this  method  d 
treatment.  Not  only  ajc  the  ptu'cly  dyspeptic  symptoms  relieved,  but 
there  is  great  improvement  in  sleep,  and  in  strength  of  iuukIc  »xA 
brain,  and  in  some  cases  very  marked  increase  in  weight.     ReU; 
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are  not  unfreqncnt  in  this  diicue,  especially  under  bad  h^kne ;  fbi 
with  many  the  tendency  to  nervous  dyspepsia  is  hereditary,  and  is  con- 
tinually liable  lu  manifeit  tlselH 

OjtJtf^M,  tifeamfanitd  fy  a  vfMivu$  a/^itf  and  a  twtftaiU  iurnittx  im  lit  ttom- 
ofk^AffrMcim^e  rteawry  undtr  lr*atmumt  ty  gtmerst ftraditedioft. 

Cass  CVIIl.— TU  cue  of  Mr.  S.,  oged  jl,  prcMnled  irrnptone  of  (b«  oU-b»b- 
lonei  raricly  of  Indigntlon.     His  qipmrnioe  dil  not  iniiicslc  my  qiecbl  or  biuioT' 

fngdiMOM; 

A  xev  previtfuolf  be  bcsw  lo  cnpericnce  ao  luicasr  fceliag  ia  the  cpicMtric  region 
allLCf  oIIbic  ■  Itcitty  dicil.  Tliii  iyinplum  erailuaUIjr  tccaine  more  a^nvalcd,  noiil 
h  wu  « IMlrtF  of  Mriucu  amuymte. 

He  hi«l  bceo  advued  to  IWl  liimwlf  to  *  apart  diet,  tail  had  alicmpteJ  lo  iccu- 
tele  il)c  (|iu»lit]r  and  qiuliijr  of  Ilia  fooiL  In  thii  lie  failed  on  accounl  of  innthcr 
qnnplon,  wfaieh  before  huj  excapcd  hU  oWrraiion,  We  refer  (o  hoolimijt— io 
other  words  aroraciout  appclilc,  nliitJi  icfuMil  to  be  ivtiirullcd.  The  enormoua 
atnoant  of  food  which  he  devoiueil  ai  every  meal  «-a>  lint  pariialljr  diecftcd.  A  «ou- 
Hderable  pnrtion  was  eceaaoiullr  vomited.  When  his  meal*  w«r«  withheld  a  »hoil 
time,  be  eqjencnceil  an  indociihaUe  "  Making  "  at  ibc  stamucb,  imprlUns  bim  to 
■oice  voracioudy  on  arliclos  of  fnod.  He  cotnplalnni  especially'  of  a  contiaiit  len- 
ntion  of  heal,  of  a  burnWif;  pain  in  the  epigaitrium,  which  wu  o^^raralcd  hf  III* 
faiEcalion  of  food.  We  atciibal  thla  tjniiitum  to  an  cscewive  vaKular  iiritation  of 
ihemucoiit  iiietiibrone  of  Ibe  uoBWch. 

Aft  unequal  vt(i.-ulalion  waa  nuiAifetted  bf  cold  extremiiieit  during  ilia  dajr,  an4  hot 
feet  al  ni^h:, 

DerasgentMil  of  the  bepatic  fiinction  wok  endcni  hy  th»  li|^t  cUy-oali>re<l  !.ii>oli, 
while  the  iiriiH!  iinu  invsrialit;  al'iMst  c»lorIceH,  The  palient  vrw  acciutonied  to  the 
liahitHal  ue  of  Alcoholic  dimaliuiCs  I'ui  ncva  lo  the  poiat  of  Inloxicailaa.  He  had 
used  stroi^  coffee  and  lea  lo  eitceta,  but  had  for  wme  moalh!i  alMiaibed  ftom  ihem 
allojiether.  The  faradic  conent  wu  acntcljr  felt  arer  the  itomach.  Ovci  iht  body 
Ccncrally,  however,  he  bore  a  rtirnrnt  of  more  than  ordinary  JotenMty.  Tluce  appli- 
caluint  j>tven  in  the  coorte  of  a  week  appndaldy  lenteneil  the  irritation  of  the  dts- 
«»ed  organ.  Thit  effect  wa*  evinced  by  a  deacatc  in  the  buniiuc  scDnaiiuo,  nrhii:!) 
wai  mentioned  ai  a  distfreealile  and  marked  tympcain.  The  rodtiting  wii  elTcclu- 
ally  cYinttnlSed  after  two  weeltK  of  ireftiment.  Twenty  appliniioni  adminlsiered 
durinj;  a  period  of  two  month*  rCBulled  in  au  approx.iinale  cure. 

The  voraciaut  appetite  wm  in  a  ^rcal  nicakure  *uhdued,  and -it  wMOnly  afler  soins 
iMdiwTdinn  in  diet  that  any  of  the  old  local  lymptoms  TDiunied  nffieiently  to  annoy 
Ibe  patienl. 

A  <iuf  of  imJigtttian  and  eti-eiiiv^  vamiting  Axitttaled  tm'lA  ataithfjia  and  tvmt- 
Mttt «/  rigU  lidt — Affrirxiina/t  rttvoery  tf  indigftfian,  tie. .  umdtr  gahmHtaa/Mi 
a/  lit  tjmpatMit,  fnimmagattrit,  and  rttitf  «f  iJtt  anmtktita  MOdtr  gmer-ai 
/aradiiatitn. 

Cask  CIX. — Mita  C,  aged  aj,  came  lousin  October,  1870,  withthe  followii^ 
hnlory :  S)ie  iiafered  during  childhnnd  fnr  •evetnl  yeaiK  Crom  cliorea  of  the  right 
ride,  which  at  t^e  age  of  twdva  entirety  (ituppcared. 
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She  then  enjojedfiut  health  tmlUUiC  nee  of  ai  ycw),  «lwn«co»Jiti<»  ef«iB(» 
lloo  lupCTvtDcd  ihM  WM  fearful  in  lu  cffiecii.     llnnlly  ufthtne  coald  heitluct 
upon  her  ttomach,  ■■id  4uting  the  winter  ihe  wule<l  aliBoU  to  a  «hn4o«,  lai  l« 
life  was  iici!pairei3  of.     Undti  Ealvuiluiioo  of  the  lym  pat  belie  and  pmiMo^iK, 
her  djspeptic  syinptonK  improved,  and  the  vomitbe  became  dcciriedljr  ksL    Alia 
(WO  mODths  of  ihifc  ticnlinent,  the  h«d  increuoJ  in  wttgtii  to  hir  nonnal  Omiiti, 
uuJ  when  wc  Uk  saw  bcr,  Ac  w«  able  lo  relun  the  p-catct  poitkn  of  Ik  (m4 
ingecieil.     Since  the  dtf[cMlon  began  to  imprav*,  howeva,  the  left  ude  of  lb  M) 
betaoM  nwknil;  iiwctlhclic,  col:!,  and  greatly  deficient  (n  tlren^lh.     The  ofpat 
ijde  wu  »li{;htly  afTccced.     Genen^  farailiiation  repeated  sis  or  d^  tioM  al»M 
Mmplelely  relieved  thew  (ywptonu. 

Dytptftiae/  wtany  ytar^  itanHng—Grtat  imfroveineHt  >Wrr  genrral  faradia^ 
liHt,  anJimrMUin  wagit  »f  thirty  pmndt. 

CaiiECX.-  Mr.  T -,  a  tKiokseller,  agft  31,  «(ai<d  Ihai  for  a  nnmber  ofyeui 

heliaci  ^ufTcTcd  ftom  cbronic  d^pcpMH.  nliidi  had  tendcrr>l  hi*  life  mivrraUf.  H* 
hud  lost  much  In  fl«h.  Althr>iigh  5  ft.  S  int.  in  hci;;hi.  lil»  nel^hi  was  but  ahoat 
one  htiiiilTeil  poundi^  He  coinplaiTir>d  of  regnfgitntions  from  the  stomaeh  of  ta  !*• 
tetxely  ko^i  ticiuid,  and  on  Tianns  in  the  raoroing  be  ww  often  boaUed  with  \fNm, 
Tyinpanilit  wai  u  frcqumt  ijrmptom,  und  ofteniimn  the  ucumulaitaci  of  ^tn  aiAii 
the  ilomach  embairaaed  the  rMpiralicn  and  diuvrbed  the  action  of  the  hMit. 
Trcatueot  was  commenced  about  iIk  middk  of  October,  tStiC^  and  ooBlimed  fi< 
four  weeks  ycneral  faradlution  bclna  applied  three  time*  each  week.  The  ddlj  «• 
pirgltallotu,  the  lympuiiiit,  and  pyroiii gradually  ceaied  to  aanoy  him;  and  »ft«r 
Ihe  tenth  application,  hciarormctlusdaldiiHaEllieiiKNithlN  haal  iDOeaMduiwciclil 
aotne  Ulteea  pound*. 

About  the  bcfpnning  of  January,  1S67,  ha  cali«d  iipon  in,  italinf  that  hia 
was  excellent,  and  that  hU  total  bcieiuc  in  wcigbt,  snce  he  Arct  oomncDoed 
■nent  by  elertridty,  wax  tome  thirty  pounds.    H<  (aid  that  ha  dkl  not  feel  that 
gettive  organs  were  «i  ttrong  a*  they  bad  t>cea  before  be  was  attached  with  dycpep- 
■»,  hut  ihey  bad  ceased  to  gite  him  any  con-iiikrftblc  unoyancc. 


fabdi'    I 


fftrfOM  Jftfifiia,  atteei^fJ  uifA  p^itJie«i  allaelt  of  ktaJ^he  <u*J  tvmUing—A^ 
prtiimait  rte«verj  and  rapid  intrtoie  m  weigJU /tJltm  goterml /oraditatiam 

Cask  CXI.— A  yoiins  man  cooMticd  lu  in  ilic  Ltll  of  i966  for  a  perudeiK  fern 
of  nervous  ily>.]ieiniii. 

He  was  of  a  weak  oenoiH  organbailon,  and  preitenled  a  remarkably  Muaaic  mA 
emaciated  ftppcarante.  Every  motiili  or  sin  w«ch(  lie  was  iwosliated  by  a  severe  H- 
taick  of  hcaidachc  and  vomiltn);,  from  the  elTecls  of  whii:li  be  wuidd  not  reemtr  to 
aevcral  dayv  In  arlniinLiTerlng  a  general  appliealion  of  the  (aradic  i.-an««ir,  h  wm 
found  that  the  llrer  wai  relative!/  ihc  moat  wniiliva  lo  iu  biAncscc.  So  ckI 
wa:>  lUc  iicnMiton  pioiluccd  hy  the  cicciricily  in  thii  orgaii,  ihit  vrvj-  (leirliled  : 
totni  of  (aintDBM  foUownt.  He  toon  rallied  from  Jta  efTNIt,  asd  when  be  rltlieil 
two  day*  tuh««)<ienily  lie  cxprcM«d  litnMelf  »  having  eaperknocil  very  marked  nd 
grateful  relief.  Ai  each  sitting  he  wa«  able  10  bear  a  mure  intent  eaneot  over  th« 
li|je.iive  orpins  and  body  jeneralJy.  The  beneficial  eff<e«  of  the  applMWlon*  «rcn 
kwn  Bianir«t  by  a  more  naiund  gnd  lively  appetUe,  rdkrorcanstipaiiaa,  by  BMMir 
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hciraxi}  vJEor  of  ibIbiI  uxj  bod^,  and  by  the  a9n-ieciirTenc«  «f  hb  unul  potexysn 
of  hcxdachc  and  romitins.  The  fini  npplicdiinn  w«»  civtn  OcIob«r  24.  and  ibe  r'lf- 
l««nih  and  ImI  In  Ihe  «arly  pari  of  Dec«nil>«r.  During  the  trtalment  Ihe  w«igbt  of 
jest  icauscil  from  lo&to  115. 


A  number  of  cases  in  which  nervous  dyspepsia  was  a  syinpiom  w-!!) 
[be  found  under  hysteria  ;iiid  allied  alTections,  neuralgia  and  paralysis. 

CfKstipaihn,  Chronic  Diarrhea,  and  Jaundiff. — Ccnsti^tMn,  AMO- 
ciaied  with  and  constituting  a  part  of  nervous  dy8pe|)sia,  is,  like  Ay&- 
pcp^  disposed  to  yield  raiJtdly,  and  often  permanently,  to  elcctri/X' 
Hon.     Next  ta  insomniai  it  is  the  symptom  fint  to  yield,  after  general 

t&radizalion  i«  used,  even  though  there  may  be  subsequent  rekpse. 
Very  many  of  the  cases  related  under  dyspepsia,  hypochondriasis,  Uy*- 
teria,  and  nervous  exhaustion,  were  to  a  greater  or  less  extent  troubled 
frith  constipatioQ,  even  when  this  symptom  woa  not  specilied  ;  and  in 
the  majority  of  cases  there  was  iiuportaiX  rdieC 

I  The  relief  is  sometimes  merely  temporary  ;  relapses  are  most  likely 
to  occur  in  those  cases  tha:  arc  of  a  hereditary,  or  at  least  life-long 
iharacter. 
It  not  unfrequcntly  happens  that  a  strong  application  is  followed  the 
lext  or  even  the  same  day  by  a  freer  alvine  discharge  tlian  usual. 
Constipation,  much  more  frequently  than  is  supposed,  depends  00  an 
irrilablc,  exhausted,  or  congested  condition  of  tlie  spinal  cord.  That 
mycliti*  and  the  more  seriotts  lesions  of  the  spinal  cord  arc  accompa- 

taied  by  a  deranged  condition  of  the  bowels,  eithef  constipation  or 
diar^oea,  is  fully  recogniited;  it  is  not.  however,  so  well  understood 
that  sp'mai  irriiaticn,  even  in  its  milder  degrees,  may  have  constiijation 
for  one  of  its  symptoms,  and  that  this  fymptom  will  disappear  with  tJie 

■  removal  of  the  cause,  by  treatmeni  directed  to  the  spine.  For  those 
cases  tliat  result  from  incurable  disease  of  the  brain  or  spinal  cord  only 
teniiKtmry  relief  can  be  obtained.  In  such  cases  relapse  usually  occurs 
u  soon  as  the  treatment  is  discontinued.  Very  obstinate  and  lifelong 
cases  of  eonsiipaiion  sometimes  are  not  benefited  by  any  form  of 
electrical  treatment. 

£tectmatioo  may  be  said  to  relieve  constipatioii  in  several  different 
[ways  :— 

I.  By  its  general  tonic  effects  on  the  system  at  large,  on  the  sama 
Eprinciple  that  it  relieves  nerrous  dyspepsia. 

s.  Uy  its  tonic  effects  on  the  central  nervous  system,  and  especially 

>n  the  spinal  cord.     On  account  of  the  fact  that  very  roiny  cases  of 

Inousiipadon  defend  on  a  morbid  coadition  of  the  c  Jrd,  special  alien* 
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tion  hhoitid  be  given  to  the  spine,  whatever  may  be  the  methcxl  a(  dec 
Iruation  eniptoycd. 

3.  Hy  its  direo.t  effects  on  the  organs  of  digestion.  The  medttual 
action  of  the  faratlic  ciirreiil  esptcially  gives  tone  to  the  stanocK  im, 
and  ititc»litic^  markedly  incTcascs  tlic  hepatic  and  intestinal  seactMM, 
and  aids  the  pcmlallic  action  or  the  intestines. 

In  JaunJice  ihc  results  of  our  limited  experience  have  been  tscR 
favorable  than  the  icvctse.  In  e/ironic  diarrhcta  wc  have  lucceededta 
a  number  of  sinking  instances. 

The  treatment  of  all  these  conditions  i*  worthy  of  far  more  attention 
than  it  has  thus  far  received  from  electro  therapeutists. 


Jiaiiiual  rpmiti/a/UM  for  Jt/MH  yfart—ffo  ftrmamtmt  Umtfit  fr»m 
Jfufid  impTM'^mtiH  unJfr  gtmtrai faroAit^wm — RttafM. 

Cask  CXIt. — Mr.  N..  ftged  yi,  «  printet  einployeil  (n  (h«  oOceaTtbvNcw  Yak  i 
Timti,  WM  Kttt  to  tit  t>v  Dr.  Si.  John  Rooui.    For  6(teeo  yeAn  be  liaid  tMHeted  1t«M 
conslipaiiun.     So  jKiiuttcnt  wcic  l)ic  fyiuixoriit.  thai  ndibcr  wtU-dirccMd  naSa-j 
lion  nor  wch  hygienic  mctuuicc  u  he  cuukl  canimuitl  were  of  any  aruL 

The  appetite  -rxt,  |[i)o>t,  nnil  lliedccfinKlenlcly  wunJ  kiu)  icrrcdiing.  TlKpaliol 
complained  of  a  Mnse  of  weight  or  opprcnion  in  the  abdoiaea,  of  flatolcnoc,  <ad  «c- 
euJanaJly  ofs  iJijtit  Feeling  o(nftu»a. 

The  evACiulioni  oflen  came  avray  in  knotty  luinpi,  after  moch  etiaaiuiig  «sd  tf 
OBplcaMni  dntenson  of  the  ftirnx.  A«  a  conie<]ucnire  of  this  torpor  m  want  of  m^ 
DcptiUlity  of  llie  iBle&tlnes  lib  tiealih  had  beecune  couidersbly  bBpalted  He  1 
pliincd  of  a  general  feeling;  of  malaiM  andadiiclinatiaiito  engage  in  anyKinvcint  I 
AliovT  all,  huvcvcr,  he  lulfCTctl  caniiauaily  from  nutri  paiiidil  moital  dffreoiM 
The  monotony  and  continemcnl  of  hii  occapaiion,  legrther  with  the  —***"■' 
melliud  uf  life  of  wDikiuf  at  ni^tit  anil  sleeping;  duiine  llie  day,  daubtlen  lemi  l» 
^[Kravalc  the  character  of  hit  diKirder.  lie  rcocired  only  ibree  ■ppUcatiumn' 'ht 
faradie  current,  which  r«m1ied  in  an  ntraorttinnry  iraprovemtni  bi  hit  general  flap- 
lonu.  Aflet  the  hnt  MiaAce  the  boveb  norei  freely,  aod  coniinned  10  do  k>  nay 
day  while  he  viitied  in.  lie  vn*  cumpltlely  relieved  u(  his  ntemal  tutd  jthynat  d» 
preuion,  and  in  every  respect  wai  nore  eigoroiu  than  fot  many  yem  before. 

The  tiowcb  continued  tcj^lar  {or  tercfal  months  when  the  old  syrnptoou  gttdallj 
feiumed.     The  paiiciii  a^^n  applied  to  w  for  treainctit,  and  wa«  relieved  1 
tnally  aa  belore. 

Casz    CXIIL—lliroujihtheliladneaof  Or.  llowird  PfnckneyiMtreaiodaBdM- 
ante  cox  of  coniiipaiian  in  a  lady  aged  about  yo,  who  abu  inSbted  &ais 
inennrrhii^ia  anil  nrivuui  exliAu'iiiua,     A  few  apjilicatiom  of  ijencnl  bndlMlic*—  I 
Iheeurrent  being  diiecfed  more  ]xirt iculaily,  liowevet,  to  tlieiniottinal  ttsel— rdlcwd 
Ihi*  cvnditioD  to  dceulcdly,  thut  it    wat  niuiccc6!>aiy  tc  caniinuc  the  inaliiKW-   A 
fear  lubtequenlly  n  tingle  applicaiinn  lelierrd  tlw  palimt  nn  a  iMiaa  of  the  ^  | 
l^iB|i'  onL 


WTBRKAL  APPUCATIONS  FOR  CONSTIPATION, 

In  some  cases  of  very  obstinUe  constipation  it  is  of  adv.4ntnge  W 
localize  Uk  current  by  internal  apflicatient.  This  may  be  Rcconi' 
plisbcd  by  means  of  a  rectal  electrode  (Figs.  io<y  and  107).  I'his  may 
either  be  nor-insulaled,  or  insulated  up  to  a  point  near  the  tip,  Artd 
iw*y  be  double  or  Mogle.  A  vrry  ptnrtr/ui  eurrmi  may  he  homt  in 
M/  rectum  wiihtut  dtseom/ort.  The  other  pole  may  be  applied  at 
diifcrcnt  points  over  the  abdomen. 

With  the  double  rectal  electrode,  as  with  double  electrodes  of  all 
kinds  there  u  so  Mnall  a  ponion  of  the  body  interi^osed  that  the  reust- 
aoce  is  very  feeUe  and  only  a  sli^t  current  will  be  borne. 


VK.  103. 

Rectal     Rkdrodt— non-intala* 
led  (Kidder). 


Fig  wa^. 

Double  Rectal  Electrode 
(GAimio-FuBdic  HEJe.  Co.) 


In  a  case  of  obstinate  constipation  following  parlunlion  vre  tried 
in  succession  external  and  intcraal  faradization  and  external  and  in- 
ternal galvanization  with  strong  currents  without  effect. 

/leut  {/ntfagittation). — Althaus  reports  two  cases  where  powerful 
faradization  availed  to  cure  coit&tipalion  when  the  ordinary  rcmedici 
■•ad  been  tried  in  vain.    The  negative  pole  was  applied  to  the  spine, 
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ami  the  positive  passed  o/er  the  abdomen  in  the  region  or  che  larga 
intcsiinc.     In  ihrcK  minutes  a  vcr>'  abundint  cr&cuatioti  appeared. 

1'he  second  case  was  severe,  but  not  as  long  standing  as  the  other. 
'Die  patient  passed  much  b]ood  at  stool,  and  was  fast  becoming  cjt- 
hsustcd  The  same  applicalion  brought  relief,  though  not  so  speedilf 
as  in  the  preccdini;  case.  In  two  cases  of  ileus  that  wc  Ircaicd  in  ihb 
way  there  was  relief. 

Dr.  Clemens,  of  Frankfort,  state*  that  h<  has  FuccessftiUjf  treated 
invagination  by  lirst  administering  one  or  two  tablespoonfulg  of  metallie 
mercury,  which  settled  down  to  the  scat  of  the  invagination.  The  nc(a> 
tivti  vlecUode  w:i»  apj-licd  over  the  supposed  scat  of  tlic  disease,  utd 
the  poslive  in  th«  rectum.     Voltaic  alternatives  were  used.* 


I 


CMivnic  iiarrhma  9f  si»  m^Ukf  ttamdrng,  aiSBeiatti  ^eiik  gintrai  nturatgim — 
M^rktd  ttmJtrmit  aver  tkt  Ir^mvrrtt  tolim^TrttttrJ  ty  gtntrmj farajitatitmy 
with  ifiKial  reftremt  to  thr  ttaJtr  tpH — fieeMtry  in  lAree  veeis. 

Cask  CXI  V  —A  lady,  aged  35,  ami  to  n  by  Dr.  H.  K  Gngxy,  for  k  pnenl 
aeumlgia,  (rom  whicb  it  times  ilic  inlicrodcxcaHvcl)'.  Tbe  fRradJc  cvircol  WMsp|)Utd 
over  [he  wbotc  body,  uid  produced  no  discomraii.  nKplbcwbcn  l(  wutoit  Ifafoagh 
a  (cruin  |Mrt  of  the  InieuinAt  eiat:t. 

TliU  teiLilci  ).]Kit  *»>■  loctticd  on  the  right  adc,  diroclly  over  line  Innivene  colon. 
Over  no  ocI)l-i  puiiioii  of  tlic  KliUuincu  waa  iJie  u  all  aeniillve  to  the  electricity,  bat 
at  thic  point  a  very  moderaie  current  produced  a  riiugrccahle,  >hM|i,  bumiag  ptio, 
HuiiUr  10  tbiii  cAiucd  by  making  ihc  ftpplicatian  ta  &  raw  nirfiice.  Upon  iM)iili7i 
lh«  iMlicni  uxinl  thai  Tor  lix  months  the  tind  been  annoyed  t>y  a  diarrhtea,  which 
jieriisted  in  i.|iitc  of  (.'■ersevcring  niid  judiciau*  mcdloition.  She  vu  oblij^l  10  cier- 
ciw  the  Utmost  cduiiun  In  her  diet,  fwt  the  leaU  InUitciction  in  eatii^  wm  certain  to 
•O'lavute  lier  dUordcr. 

We  now  directed  the  npplicAtioiumareeipeeUIly  to  thin  ttttdtrwfat,axiiwoiom<h- 
■crvcd  some  uiidioiation  of  her  diarrhoBat  symptoms  TTic  itool>  anumcd  •  6raa- 
contulcncy  and  n  more  healthy  color,  and  in  proponinn  as  (be  nnprared  B  IhMt 
rcap«cl»  the  tcniler  (pot  became  lr<«  v;nwtive  to  the  iiilliirnucA  of  tli«  elaclric  cufTCSL 
Eight  applicatiaiu,  extfindcd  over  a  period  of  ihree  treclu,  raailled  ia  complete  tt- 
covcty. 

Dmrkga  0/  teoeral  months'  tianding  in  » lad  af  twthte  ytart,  raiuti  fy  exfinw^t  l» 
eoU — J{teo»try  trndtrten  gtntraS f»aiit:tiiaat~-f»trtati  in  ntigAt. 

Ca»  CXV. — J.  W.,  aged  twelve  years,  wax  annoyed  by  an  CXcCMirc  Iiiiiibih 
of  ihc  iKtwcLs,  aliicli  had  pcr^bled  for  seraot  tnonilu  in  ipite  of  emy  form  of 
nicUu.'aliaD  thai  bod  been  tridl.  He  was  of  a  delicate  conitttBiiM,  but  «alD  lUi 
attack  of  diarrlicca  tic  had  alirayi  enjoyed  a  cood  decree  of  health.  Hti  Boiher  ai* 
trihuicd  hix  A'aatAa  to  etpomre  dating  a  cold,  damp  day,  at  a  time  whea  hia  qnlOi 
tras*  lit  lie  below  par  from  too  date  confinemeni  in  the  Khool-room. 

A  muderate  amouat  of  food  caused  no  ducomfon.  but  hti  pows-  of  ■■Imllalini 

*  Althatu,  opi  dt.,  p.  60}. 


I  coDiidaabljr  impaired,  ai  thomi  by  tbe  smt  quantit]'  o(  alic  ^t  thai  ptUMd  hi' 
fbow*ls  iailj.  OrdinsKI]'  ho  hvl  liva  or  ilt  evkcuatiank  during  the  Iwcittjr-fouf 
p-WuTs;  bui  if  be  indulged  tu  an;  extent  in  ■ilUetic  caciciscs  ihu  ■.jrmplumn  bccwaa 
nonngeM. 

On  OM  oocuion,  kfter  indulging  for  an  honr  in  a  (^m«  of  ball,  hs  wa»  ainio7«A 
duripc  the  m^X  bf  iwarl;  a  datai  cvacualioDi,  wtiidi  were  attended  with  cnnuikr- 
ablo  pataL  Al  night  b<  brtircd,  tbii  coiuiaai  drain  upon  hit  ^cm  had  still  liirther 
docteued  hit  limited  Uodt  of  vllalitf,  and  be  had  lo«  within  ibree  nooih*  *onM 
twelve  poinidi  in  wdgltt. 

Tbe  Km  krni  apjiUcatioiu  worked  no  imporUnt  change  in  bU  ceneral  comlillon. 

Afi<*  tbe  bftli  vUit  there  wct«  iMBiifal  iignsof  improvcmeet.  Dnrii^  the  l»«nly- 
four  houn  (oUowtnz  he  wai  compdled  lu  evacuate  Itu  buwtU  but  tluec  limot 
instead  or  Ave  or  a l  Tlie  iiti|iruvemtw  cnnttnucd  afler  eftch  HibM<iusu  np^sliL-a- 
Immi,  unttt  the  number  was  reduced  to  odc  daily.  I'bc  (ukcs  were  of  a  firm  c«ma>- 
icncy  and  unmixed  with  nndigcAtcil  (ooii.  Tlie  cvacukiinn*  canwd  no  saffntng,  and, 
mart  than  all,  he  bad  gained  nearly  ui  poundt  in  wei|ibt.  He  oould  tndtil{[e  la  all 
the  ofdisMy  fporta  of  hi*  >chuol-fcllow»  without  anj  evil  contonucuce*  following. 

Tbe  patient  was  under  treUuKst  nearly  a  mouth,  and  the  Bomber  of  applkatioiM 
ailmtnitiered  wu  ten. 


C'trtHtt  imrrAita  wHJk  cxtaiht  fains  im  tatA  aitd  oM^mun—Grtat  JMIilj—ti'try 
L  K'*^  imfTMrrmfHl  /rMa  gm^al /araJuatiMi, 

CkAKCXVI.— Mini.,  a  kdy  jo  yttnoX  age,  nas  refeired  to  luby  ProC  }.  T. 
Metcalfe,  Oct.  31.  1869^  ta  be  tieAted  Tor  dirouic  diArrhriia  of  four  yeard'  Manding, 
alicmattd  with  muc  ansntia  and  muscular  wealLact&  The  diicharge\  KMnctimct 
teveiaJ  daily,  were  fieijuenlly  foUontid  by  severe  jxiin.  Deliiliiy  wai  w  exceuure 
ibal  die  waa  over-faligiMd  i>y  awalk  of  t  quarter  vl  a  nule.  Her  appetite  wai  ra|>ri- 
doos  nod  digcaiion  (ni|jerfecl,  and  ibe  amiUtian  of  her  buwcli  made  iwcciaaiy  cun- 
atant  caution.  Tbe  paiieni  referred  her  dilScallicc  10  cibaauion  cauaed  bj  attend- 
ance on  an  inTaJid  WHtd. 

H^ectric  examiaalion  revealed  a  outkcd  tcndcmeu  tiTer  the  tramrcnH  ooton,  which 
varied  at  diflkeent  tinm. 

Tbn  paliesl  waa  tteUed  by  geoeral  faradiaation,  at  trvl  caullonalyi  but  aonn  al 
»he  proved  able  to  bear  it.  with  greater  rrecdom.  by  intcirola,  for  tliice  inunilm  ilie 
appUcatteiu  bebg  mttde  every  utber  duy.  Impmri^nieiit  began  early,  and  ii«  inaii,h 
wa*  conlioiious  and  tn<^)(ly  uniform.  The  ditcliaigo  were  gradually  reduced  in  tre- 
qvency,  vrilh  relief  of  the  accompanyinK  pain,  llioush  two  tllghl  rclapac*  occurred 
fron  intprudtnee  at  the  table.  Tbe  eteBsare  pain  in  the  hncti  was  rdleved  temper 
(aril/  with  each  applicatiMi.  From  week  tu  k«cI(  hot  tirength  improved,  and  at 
the  elo*e  of  tbe  trentmetu  she  could  walk  two  mtlea  with  pleuute.  The  Incrcax  in 
uae  and  hafdnev  o(  th«  muodes  of  tlw  upper  and  lown  limb«  wm  palpable^  Occa* 
Monal  attacks  of  looteueta  of  the  boweb  annoyed  her  oven  the»,  bui  ihcy  were  not 
accompanied  by  ihe  (eTCTT  pain,  and  were  <iuJto  readily  checked  before  they  had  time 
to  impair  nutrition  or  reduce  the  ^lem. 

A  letter  received  Tram  tbe  pntienl  in  September,  1S69,  reported  that  in  the  main 
•he  had  lelaioed  the  ImfvoveitieU  derived  from  the  treatment. 

In  this  cue  very  wrong  and  quite  protracted  appllcaticna  were  givn,  and  aritfe 
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contkkrabk  thoroughnnk  On);  tbc  Tvadlc  cnrrcRt  vu  cmplored,  mce  It  •amxdM 
ni«tt  fttl  ihe  indkationt.  The  teinponir  efledi  of  geii«nl  Guadiatioa— fdW  d 
pain,  vritb  a  feeling  of  wwinth  utd  esbibtratiofi— were  itrikuiglf  obwrnd  •Bv  hA 
kpplkmtioo. 

That  the  op|>osite  sjTnptoms— diairhcea  and  constipation— are  tnuti 
successfully  by  electricity  need  surprise  no  one  who  thoiougtil5  qmI' 
prelicnds  ihe  fact  tiiat  electrical  tTeatmcni  improves  nutritioa  aodn 
may  be  uicd  to  combat  any  diseases  that  depend  on  dcptaved  lanln- 
lion,  whatever  the  symptoms  by  which  the  depraved  natrition  BuniCttB 

iUKlf. 

JmunJie*  arilA  dtMtty  c/  tir  m^ntlki  rtanJiHg — Xafiit  rt^Mierjf  unJtr  gmtr^  yi^ 

aditatieH. 

CaskCXVII. — Mr.  B.,  aged aS,  lad  Mfleredu  intervaliEronJauBilioe  inoiiml 
with  «iicciiuv«  phifwcal  pro«trali(in  (gr  neaily  ox  moBths, 

Hb  bowcU  were  ul»lmalei)-  cun^tipateJ,  )uii]  had  been  »o  dsrioc  aB  thb  poMtf 
hryllly  rlerangnnent  He  bml  Ixcn  physirfccd  >t  vATtoiu  lintet,  uid  laoct  tliora|W| 
by  ckloind  podnphjtlin  ftml  Dthei  othsiliok,  »iwl  bod  b««(i  coiutantljr  tmdef  theafc- 
Mice  of  Ionic  icmttlici.  Tbcie  dFortt  hod  multal  only  in  tnaporwy  idk(  nJ< 
llie  [iin«  ^e  appUeil  to  us  for  irealiDcni  the  patient'*  appearance  wsttypkal  of  a 
■Bfravaleil  (aie  of  jaundice. 

Wc  sutmiittcd  bim  on  altetiiau  dayi  to  |;eBeral  Guafwioa  wilfc  npid  and  4e(iM 
•ffiecl.  Ihe  constipolioo  was  firU  retlewl,  and  Ui«a  fftlUiwtduiiiiaMieof  ilflliwt 
at  (h«  umc  lime  hit  »kin  bccotnc  deafer,  and  hr  iDcreued  botb  id  aieac<katl 
weight. 

The  Ksolt  was  ranplete  roccveiy  wilbnn  a  nontk 

(For  Ga«tralgia  see  chapter  on  Neuralgia.) 

Regurgi/afhn  anJ  ycmiting. — For  those  cases  of  vomitiiig  thit  ire 
uf  un  obviously  nervous  chxrnctcr,  galvanisation  of  the  sympatbetK  ud 
pneuntogastric,  or  strong  faradization  through  the  stomach,  is  sometimes 
of  important  service  Successful  results  have  been  obtained  by  Pcppd 
and  Bricheleiii.  The  Intier  treated  with  success  three  cases  of  ranil- 
ing  of  pregnancy.  His  method  of  application  was  to  place  the  clecuoto 
on  the  epigastrium  at  the  cornmcnceinent,  middle,  and  clow  of  ti* 
meal. 

1 1  is  well  in  euch  cases,  especially  if  ihcy  are  obstinate,  to  Ity  »  n- 
riely  of  methods  :  galvanization  of  the  sympathetic  and  vagm,  and  d 
the  3|Mne,  faradiuiiion  through  the  stomach  with  a  strong  stable  current, 
and  general  faradization. 

br  F.  D.  Lente,  of  Cold  Spring,  informs  us  that  he  has  met  wid1e^ 
ccllcnt  success  in  the  treatment  of  vomiting  by  faradizatiorL  In  wnc 
cases  the  e^cts  are  immediate. 
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^aA«^<nuv.— FUlulence  is  a  symptom  of  diaonicr  of  the  digestive  OT' 
ins  thai  very  readily  yields  to  ricctrical  [r«aliiien(.  It  demands  the 
;  be»tment  as  d)'Spcvsi»  and  constipation.  Those  very  frequenr 
cases  that  deii«nd  on  spinal  iiritation  and  coogestiw),  and  on  hysteria, 
need  central  gaivanizalion  or  general  fiuiidiiaiion ;  cases  tli.it  depend 
on  an  attack  of  acute  indigestion  may  ^c  advantageously  treated  by  iii- 
tenial  ap|>IicatioDS,  one  pole  being  apf^ed  to  the  rectum  by  the  rectal 
electrode,  and  the  other  to  the  E|)ine  or  abdomen. 

Iflatulence  wa«  a  symiiloiii  in  very  many  of  our  cases  of  d^-spcpsia. 
hysteria,  and  spinal  irritation,  and  almost  unifoiinly  it  temporaiilj  or 
pcnoaocntly  yielded. 

Sea-jitknttt. — In  October,  18O9,  Mr.  \je  Gonial,  a  French  stirgeon, 
presented  a  method  of  treating  sca-sic!cness,  before  the  New  Yorlc  Metl. 
icod  AMvciation.  Subsequently  a  detailed  account  of  the  metliod 
was  published  by  Or.  Dwindle,*  who  had  experienced  the  good  effects 
of  the  treatment  on  his  own  person  in  a  pas&age  across  the  Atlantic 

Hit  method  wa»  to  first  apply  a<]uan(ity  of  solution  of  atropine — one 
H-grain  to  the  ounce — to  the  cpigastriumt  then  lo  apply  a  dat  disk,  con- 
oecied  with  a  faradtc  apparatus,  over  the  pyloric  extremity  of  the  stom- 
ach, while  a  moistened  sponge  connected  with  the  positive  pole  was 
passed  ovct  the  surface,  from  the  cai<Iiac  lo  the  pyloiic  orifice. 

Vigoroiu  contractions  of  tJie  muncles  appeared  during  the  applica- 
cationg,  which  were  followed  by  agreeable  repose. 

I.e  Gonial  claimii  to  cure  by  this  method  ninety  per  cent,  of  his  cases. 
^^  The  statements  made  by  Gonial  and  Dwincllc  lose  much  of  their  sci- 
KenuAc  as  well  as  of  ihcir  practical  value,  from  the  fact  that  the  atropine 
wa<!  combined  with  the  faradization. 

There  is  little  doubt  that  the  passage  of  the  electric  currents  through 
the  body  facilitates  the  absorption  of  liriiiids,  placed  beneath  the  elec- 
trodes ;  moreover,  it  i»  welt  known  that  the  skin  is  capable  of  absorbing 
liquids  without  the  aid  of  the  electric  currents.    The  quenching  of  thirst 

I  by  bathing  is  a  very  familiar  illustration. 
Then  again,  atropine  is  a  remedy  so  powerful  that  yf^  or  even  j^ 
«f  a  grain  is  sufficient  to  powerfully  affect  die  nervous  lystcni,  when  ad- 
ministered hypodermicalty.  Futhermore,  it  is  a  remedy  for  sea-sickness 
and  sickJieadache,  a»  has  been  shown  by  experimenu  of  ourselves  and 
others  who  have  croploycd  hypodermic  injections  of  this  remedy  com- 
bined with  morphine.  A  do^c  containing  -^  of  a  grain  of  atropine 
and  ^  of  a  grain  of  moriihine  is  sufficient  in  certain  cases  to  relieve  th« 


*  New  York  Hedicnl  Journd.  1869,  p.  390k 
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nausea  and  vomiting,  and  produce  sleep — the  same  effects  thit  tre  pio 
daced  by  the  operation  of  Le  ConiaL 

From  3.II  these  considerations,  taken  in  connection  with  the  (uiba 
conMderaiion  that  seasickness  is  probably  not  a  disease  of  the  Mooud 
alone,  but  of  the  cential  nervous  syttcm,  of  which  the  nausea  and  rgnt 
ing  are  freci^uent  but  by  no  means  necessary  symptoms,  we  are  sEroo^ 
inclined  to  the  belief  that  the  results  obtained  by  Le  Cooiat's  protnhitt 
could  have  been  obtained  with  mudi  less  difficulty  by  hypodernnc  injcc* 
tions  of  atropine. 

The  true  way  to  ietlle  the  question  experimentally  would  be  to  tmi 
a  large  number  of  patients  by  all  three  difiereni  methods — some  bfiK 
procedure  of  Le  Coniat,  others  by  the  same  method  without  the  Uio- 
pine,  aud  others  by  hyi>odcrmic  injections  of  atropine. 

Ek-ctricily  tnu«t  be  prove^l  to  have  some  very  potertt  influence e¥tl 
sea-sickness,  in  order  to  persuade  patients  and  physicians  to  atteoipliti 
use  on  ahiphonrd.  A  surgeon  in  the  United  Slates  Nary  reports  to  ta 
that  he  has  had  good  results  ia  the  treatment  of  sca-sickncss  by  knS 
cation. 


CHAPTER  XXVIL 

DISEASES   OF  WOMEN. 

The  diseases  of  female  sexual  organs  for  which  electricity  has  been 
proved  to  be  of  service  are  the  symptoms  of  amenorrhcea,  dysmenorrkxa, 
menorrhagia,  and  leueorrhaa,  although  some  important  results  have 
been  obtained  in  irritation  and  infiammaiion  of  the  ovaries,  chronic 
metritis,  enlargements,  displacements,  and  atrophy  of  the  uterus. 

Amenorrhcea,  dysmenorrhcea,  menorrhagia,  and  leueorrhaa. — These 
symptoms  of  disease  are  of  course  most  amenable  to  electrization  when 
they  are  not  dependent  on  any  severe  or  incurable  pathological  condi- 
tion, but  are  merely  indications  of  functional  derangement.  The  in- 
^:onsistency  and  uncertainty  of  the  results  of  the  treatment  of  these 
symptoms  by  electricity  is  entirely  explicable  to  all  who  are  conversant 
with  uterine  pathology  ;  cases  that  are  indiscriminately  treated  by  any 
method  must,  of  course,  frequently  result  in  a  manner  very  disappoint- 
ing. While  this  is  true  of  all  the  so-called  functional  diseases  of  all  parts 
of  the  body,  it  is  especially  so  with  regard  to  the  diseases  of  women. 

Treatment  of  Diseases  of  the  Uterus. — Local,  central,  and  general 
treatment  may  be  employed.  The  local  treatment  may  be  either  ex- 
ternal or  internal. 

External  Method. — Externally,  the  uterus  and  its  appendages  may 
be  electrized  by  placing  one  pole  with  firm  pressure  over  the  hypogas- 
tric region,  and  the  other  over  the  lumbar  region  of  the  spine. 

This  method  is  sometimes  as  effective  as  internal  applications,  and, 
in  virgins  at  least,  should  always  be  tried  at  first.  In  this  method 
benefit  is  derived  partly  from  the  effect  of  the  current  on  the  lower  part 
of  the  spinal  cord  and  the  abdominal  ganglia  of  the  sympathetic. 

Internal  Method. — Electric  currents  may  be  localized  in  the  female 
organs,  of  generation  in  a  variety  of  ways.  One  pole  may  be  applied 
to  the  OS  by  means  of  an  insulated  electrode  with  a  metallic  bulb 
(Fig.  109),  while  the  other,  with  a  broad  electrode,  is  applied  to  the  back, 
or  on  the  hypogastric  region,  or  over  one  of  the  ovaries.  Instead  of  a 
i;)etallic  bnlb  the  uterine  electrode  may  be  composed  of  branches  to 
34 
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clasp  the  cervix.     A  much  st/oftgcr  current  can  be  borne  at  the  crnii 
than  would  be  sui^posed 


Fw.  tBB. 

Fakadization  or  the  Utkkui.— Oac  af  the  polci  U  connected  with  ■  uruioud 
eleclmde,  one  branch  of  which  ii  plftc«d  or  the  lumbar,  and  ibc  ottui  t«  lb 
kjrpoj^tlric  icgiuii.  Tl>«  oth^  |>oI«  1*  »pp1i«(l  in  Ibo  ccivis  (9r  at  ibem)  l>T  " 
iMulftted  uterine  electrode:  (The  noraial  pooicioR  of  the  nitnu  it  afiei  Wl<li>J 
uid  Dubrimy.) 

A  method  of  Taradizing  the  uterus  ia  represented  In  the  acoompUiinj 
cut  (Fig.  io8j. 

For  intra-uterine  faradization  we  hara  devised  an  intra-ideriKt  tbt- 
tro^t  which  19  represented  in  the  cut.     The  basis  of  the  inuruincnt  "* 
atniUr  to  Situs's  sound.     This  is  insulated  vith  varnish  up  to  vilto 
three  inches  of  tlie  extremity  ;  the  handle  is  of  hard  robber,  and  is  [«► 
vided  with  a  hole  and  &crew  for  fastening  the  connecting  wire  of  ibc 
apparatus,  and  a  button  connected  with  a  spring,  b;  means  of  which  lt« 
connection  of  tlie  current  can  be  made  or  broken  at  pleasure.    Tlw 
manifest  advantages  of  the  interrupter,  which  is  similar  to  that  of  tJit 
nmversal   electrode  holder  {Fig.   no),  is  that  it  dispenses  with  the 
necessity  of  waiting  until  the   in&tninient  is  in  sUu  before  oonnectinf 
it  with  the  apparatus,  and  that  it  makes  it  convenient  to  give  ra^ 
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inlcrruptioiu  and  to  instanuncously  suspend  the  tjeatmrni  wbcn  re- 
quired 

When  property  curved,  this  electrode  loiy  be  used  for  the  larynx. 

Fig.  Ill  represents  a  double  mtra-uterine  electrode  which  allows  one 
pole  to  act  on  the  uterine  canal  and  ihe  other  on  the  os  cxtemiiia 

Fig.  1 1 2  represents  the  dtfutU  uieritu  iltctrodt  of  I>ucbcnne.* 


r 


\ 


PW.   MQ. 


XJtmnc  Rec- 


FdO.    IIS. 

BcwiTs  Intn-Uteriae 
Electrode  (TieguuiB 


no.  III. 

Double  Inln-l/t«rlBe  Etfle> 
trode  (Ualvino-Fvadic 
M^Co.). 


I  B  cotnposed  of  two  plates,  connected  with  flexible  wires,  which 
pass  throngb  a  sound,  but  are  insulated  from  each  other. 

On  pushing  in  the  wires  slightly  at  the  point  where  the  coonecdoo 
with  (he  apparatus  is  made,  ihe  poles  separate  as  tn  Fig.  tia.  Oo  agaia 

*  Oe  I'Elcctiiuiluii  LoodMe,  p^  %^ 
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driwing  them  in,  ttiey  close  25  i.i  Fig.  113.  The  instrument,  wfaicliiite 
tame  in  principle  il»  [he  dothU  :/etiea/  t/ee/rotft,  h  iiitrodnccd  «hii 
closed,  as  in  Fig.  1 1 3,  and  opened  so  as  to  clasp  tlic  neck  of  the  ofcnn 
One  or  the  insuiiled  vires  is  onnected  with  the  positive  and  tbeOliKt 
with  ihe  negative  electrode.  Ky  this  luefins  the  currcol  is  voj  ciosAj 
loc&lined  in  the  neck  of  the  uterus. 

Ct>ncerning  these  internal  appKcatiow 
of  electricity  to  the  utenis,  it  may  U  ic- 
marked : — 

/iV// — That  in  those  cases  whefe  1* 

cal  treatment  ia  indicated,  apptkationi 

to  M/  (trtix  or  in  the  uUrut  ate  6r 

quenily  much  ntore  efficacious  than  a- 

teniai  applications,  even  with  thcstreog- 

est  currents.     For  thi.<>  rt^son  it  is  ne 

cessaiy,  even  with  virgins,  to  incut  on 

intenial  treatment,  especially  after  a- 

ternal  trcaiincnl  lias  failed.   The  titeiae 

electrode  (Fig.  109)  can  usually  beinbV' 

duced  into  Ihe  vagina  as  readily  u  th* 

finger.    The  intra-iiterine  electrode  aa- 

Uuchame'*  I>oab:g  Uioiae   Eta:-  not  well   be  introduced  without  the  wl 

""'*■  of  a  specuiiim. 

The  other  pole  may  be  applied  to  the  back  oi  abdomen  by  n»c*n»rf 

a  Hal  metallic  surface  or  |t!a.[e  covered  with  moistened  sponge. 

Sicandiy — InUrna! tltctritatien  is  nfitsf  painful  at  esierital.  I^w>t^■ 
ful  currents  can  be  borne  at  the  cervix  and  in  the  uterus  for  a  long  tint 
without  inconvenience.  Patients  usually  complain  more  of  the  jail 
lieneath  llie  electrode  which  is  apiilied  011  the  b:tck  or  alxlomea,  evu 
when  the  negative,  which  is  the  stronger  and  more  painful,  is  applM 
internally. 

Tripi(>r,*  who  has  carefully  studied  Ihe  subject  of  localijcd  faradii 
of  the  uterus,  is  accustomed  10  place  one  pole  in  the  bladder  by 
of  a  vesical  insulated  electrode,  or  in  the  rectum  by  a  rectal  elcorodt 
Id  some  cases  he  connects  one  of  the  poles  with  a  bifurcated  elec- 
trode, a  branch  of  which  is  placed  on  each  iliac  region,  while  the  nega- 
tive pole  is  connected  with  an  insulated  rectal  elecriode  in  the  reciun. 
Faurihiy — Either  (urrrnt  may  be  used.     The  galvanic  as  well  >s  the 
fdradic  current  may  be  localized  in  the  uterus,  and  sometimes  it  is  inoeli 
nwre  effective.     The  danger  that  the  chemical  action  of  the  galvaok 
*  Annalca  tU  I'Eleci'o-TliArapic,  1863,  p.  105  flt  H^ 
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current  wiU  injure  the  lining  membrane  of  the  occnis  is  but  sligh.t,  pio- 
videtl  too  strong  cmrcnte  arc  not  used,  or  ihe  pole  is  not  allowed  lo 
jest  a  long  uiiie  without  breaking  the  ciicuit. 

In  ail  thtse  metkitdt  of  afifJUaiwn  tilMtr  Jirectwn  ef  the  eurrent  may 
ii  used.  (See  p.  244}  In  the  treatment  of  uterine  congestion  and 
engorgement,  the  positive  pole  i»  shghlly  prererable  to  the  negn.tive 
pole,  toT  the  reasoD  that  it  has  a  more  powciful  contracting  inducDce  on 

finvolnntary  muscular  fibfc;i.  , 

The  vagina  may  be  treated  by  a  metallic  vaginal  electrode  (Fig.  114), 
with  which  either  the  positive  or  negative  pole  may  be  connected.  Thts 
is  useful  tn  vaginal  ltvcorrk<xa  Hiid  freiafsiu. 

For  these  local  applications  cither  the  galvanic  or  facadic  corrCats 
may  be  used;  but  the  faradic  is  usually  preferable,  becau3c  in  the 
tnajority  of  ca&vs  for  whidi  elvclricily  i<i  applied  to  the  female  sexual 
OTgaas,  meehameal  more  than  chemical  ct!cct.sarc  indicated.  Especially 
i»  this  the  ca»e  in  unenortlioea.  Furthermore,  the  currents  niay  be  sta- 
ble or  labile,  uniform  or  increasing,  according  to  the  indicA- 
tions.  Local  applications  to  the  ulenis  whether  external  or 
internal,  may  be  continued  for  fioin  tive  to  fifteen  minutes. 
Several  lucthods  may  be  tried  at  each  silting. 

General  and  Central  T^ioiment.  —  Rut  very  many,  per- 
haps the  ni.ijorily  of  cimts  of  fiinctional  disease  of  these  or- 
j^ans,  require  gtaeral  as  well  as  localised  electrisation. 
There  a  no  department  in  which  so  mauy  mistalics  have 
been  made  by  loo  exclusively  local  ireainK'ni  as  in  that  of 
gynxcolog)'.  A/i>  ease  of  funelwnat  disturbanee  of  Ihe  taerut 
theutd  be  abandentd  iy  the  ehitro4keraftults(  until  ht  has 
faithfully  tried  general  as  well  at  external  and  internal 
laealixtd    eleelritatwn.      To    treat    syiiiptoros   of   central 

•  or  constitutional  distiirbance  by  merely  local  electrization 
is  illogical  in  theory  and  unsatisfactory  in  practice.  All 
the   organs   of   generation   \a   woman   as  well  as   in   man 

I  can  be  affected  by  galvanization  or  even  faradization  along 
the  spine.  A  strong  evidence  of  the  beneficial  results  of 
general  faradisation  in  these  cases  is  the  fact  that  patients 
undergoing  Irealincnt  frequently  remark  that  their  uicnscii 
are  in  some  way  affected.  In  some  cases  they  are  brought 
on  before  their  time,  in  others  much  increased  in  quantity.  So  fre- 
quently docs  this  happen  that  wc  prefer  on  the  whole  to  suspend  the 
treatment  during  the  menstrual  periods  in  those  cases  wbcre  no  theta* 
peutical  effect  is  desired  on  the  sexual  organs. 


'■C  114. 

Electrode 
(Kidder.) 
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The  rime  at  making  the  a-piilications  is  not  unimportant.  It  b  ic 
advantage,  in  amcnorrhuia  at  least,  tu  conccDtralcas  many  appltcatioai 
as  possible  durmg  the  few  days  that  precede  the  appearanec  of  ttu 
menses.  And  yet  the  advantage  of  this  is  hardly  as  great  as  hai  beea 
■uppoted.  The  great  thing  in  all  but  recent  and  temporary  cases  a  M 
remove  the  ajicmia  or  chlorosis,  or  nervous  exhaustion  with  wfaicb  dis 
menstrual  disorder  is  associated,  and  of  which  it  i^  a  prominent  EuM. 
Anotlier  suggestive  couiuderaiion  is  that  the  luenstiual  flow  majr  bt 
brought  on  or  increased  through  r^fj;  action  by  localucd  etcctritaDOB 
of  other  and  distant  portions  of  the  budy,  as  the  hands,  feet,  chest,  tK. 

atalkai  EUctruity  (Franklinization)  has  been  used  for  aracnorrhcB^ 
and  wiih  varying  results.  The  very  succeisftil  results  of  Dr,  Goh^iig 
Bird,  in  Guy's  Hospital,  have  been  indefinitely  quoted,  but  have  not 
been  ycl  repealed  to  an  extent  .sufBcienl  to  show  thai  this  form  of  elec- 
tricity is  superior  to  galvaniaation  or  faradization  in  the  treatment  ^ 
this  atTeciion.  Others,  however,  as  Holsbecit,  Bitterlin,  Taylor,  Ha- 
vicux,  and  Graves,  have  reported  cures  by  this  method.* 

PrtgHosU  in  tfu  Symphms  of  Amen&rrktta,  ttc, — AVhatcvcr  method 
is  tised,  lime  is   reqtiired   to   insure  re&ults.     While   it  is  true  that  a 
single  application,   especially  internal,  may  bring  on  the  menses.— 
niay  even  cause  the  blood  to  ap|)car  during  the  sitting, — yei  in  tbe 
majority  of  instances  treatment  must  be  more  or  less  protracted  lu 
order  to  insure  permanent  relief-     I'he  very  general  impKSsioo  lim 
the  object  of  eleclri^ation  of  the  functionally  diseased  uterus  is  merdr 
to  stimulaie  the  organ  to  its  duty,  ts  a  great  mistalcc.     EtcctHzatinn 
cures  these  ditieascs  as  much  by  its  permanently  Ionic  effects  on  tliC 
systetn,  as  by  its  temporarily  stimulating  effects  on  the  organs  Iheoi- 
selves. 

In  nervous  dysmenorrhoea  the  prognosis  is  more  uniformly  goo^ 
than  in  aiucnorrhoca.  I  n  amcnorrhcea  the  results,  thou^  often  brilliMt 
are  quite  capricious,  some  coses  yielding  at  once,  others  only  after 
long  treatment,  and  others  not  at  all.  In  these  remarks  on  \m^!ixst 
it  isassunicd  that  no  severe  ]>a:bological  state  is  the  cause  of  the  sytup- 
toms. 


AmtiMTrkoA  aitofieud  faith  Amamia—Rttootry  tinder  gfntrat/aradimtitm. 

Cask  CXVIEl. — Mlw •,  agn)  aa  wu  nlTeHng  from  a  eondition  of  exDcain 

dabjljty  anil  siuemia.  .She  wu  h^nlericiU  to  the  inti  degiM.  ud  it  was  witli  tie 
gieftint  (Jiificulry  thftt  she  coald  Ik  pciniadcd  to  tubaijt  to  «lectriiaii«tt.  Thee 
■riniiionii  had  uinoyed  her  for  about  lik  motiiliit  (lurbit  wliicb  (iine  the  mauln^ 
iow  tiad  decmicd  In  qtiaBiiiy  and  hod  becoinc  (rrcguUr  salil,  sobm  two  mMdii 

•Me)«r,  op.  cil.,p.  451. 


bsfen  w«  m«  km,  it  had  tltc^ker  cMHd.  Sh«  was  u  oact  mlMiitted  lo  |r«n«ta) 
brsducuiao,  ami,  allbongk  an  oceeHingljr  mild  cuircitl  was  aaed,  caceuivc  faintnoM 
WM  prodBced,  which  laued  Maily  tweai;  minuiea.  SabKqiMni  applicaticm*  were 
bone  muc4>  noK  kindly,  aJtbough  tbt  itreticlh  of  ll>«  curreni  n'AB<l«<i'leilty  LncrMwd. 
Mar  ncfiMa  ietuct)c<l  after  ibe  eJciih  applicailon,  and  during  ilic  iicairocni,  wlucli 
VMS  conifaoed  Ibc  aU  we«ki,  Ibe  colur  relurned  tu  her  dweki,  Im  uep  became  Tinn 
a»il  ftroa^  htf  hytlcncal  eoiulilioa  wv.  entirely  corroded,  and  at  the  *ciy  leut  It 
nwT  be  mkl  that  tlw  waa  ap[n>iUinald]r  rcMuccd  to  her  tuual  health. 


AmtntrrAoA  rf  J^tir  ytari'  tUiiJiitg,  ^lafidttJ  tfilh  lUg^  annmrfii  and  marM 
^tuty — Mmiti  rtttwrrJ  amJ  ^itr  iymft»m*  rtUtvrd  tj  gtngr*!  and  UeaUuxt  ex- 
Urnat /aradiiatitm. 

Case  CXIX.--HiKH.,  isyeaneM,wudlrecie>l  to  lubyDr.  T.  Cock,  of  New 
York. 

For  fou  yean  the  pcttlmi  hul  mmiiiaated  uimetirtiei  tbree  limei,  MimedinCB  but 
twice  a  year.  Khe  hod  incrcjttcd  enotmnuxly  in  lixe,  tier  Height  being  l8o  poundi^ 
aad  there  wa*  mnbg  cSii»ion  of  ihc  Ic^  aiKl  feci,  lu  tiimircsCcd  by  die  iiidcmaibnf 
raaalnlaf  after  prcMiirewiih  Ihe  6ttger.  The  |ialicn(  wai  very  plelliaric.  and  iu( 
fered  raacli  from  fulaeat  and  opprtwion  alvmt  [h«  \miA-  It  it  |xoper  \n  remark  ihai 
Dr.  Codt)  before  aubmitllnf  iIk  cmc  to  dectrtialion  at  our  haadi,  bad  fen  soed' 
tine  tail hf ally  made  tue  of  the  iaienial  remedies  that  termed  matt  nitted  to  ii.  The 
patienl  was  anaoyad  by  cold  f««l  and  handi  and  by  ludden  lluitec  of  beat.  Ai  w 
our  npericnM  gener*)  fsiBdluiion  liaa  been  intuc  MKceMful  lit  c(|uali/in{  the clit.'ula- 
Ikw  linn  any  otliei  forai  of  HectiUBtioB,  we  deleimiiied  to  employ  lIiU  method.  lit 
thU  B9  im  the  former  case,  eiilmuc  tiiu;e]:)litiilily  to  the  curreni  was  manifeflcd,  t»t 
dcpcndlne  more  oa  an  excitcil  sicnial  condition  than  on  s*y  real  ioiMlivtiin*  of  the 
Dcrvois  lyilem. 

T)ie  paliea!  wu  under  treatment  from  March  30,  |8;|,  to  May  15,  1871,  uui 
tcceiTcil  Incniy  apfiltcatumi.  A  part  of  ibc  lime  exicroat  tocaltacd  fanuUutnMi 
woa  eiR|Jayed.  After  the  fifth  Usance  Itie  cuunex  appeared  and  taxied  iwci 
day«.  At  Ihe  proper  lime  during  tl»e  connc  of  tieslinrnt  they  reappearcil  and 
tailed  Mine  fon'iiays.  The  patient  prcwnted  tictxif  a  few  monthi  nficrthe  cemiion 
of  the  sAonce^  aMd  repnried  that  not  only  the  menstrual  funciirm  continued  to  ad 
twgalarly,  bat  thai  die  remained  permanently  better  in  every  reiped.  The  lendrrtcy 
to  flmbea  of  bcftt  dMppearal  after  the  firsi  menslruaiion,  her  nimiilliM  be\:ame 
waraMT.  aad  after  ibe  teoond  menttttuilioii  ahe  wax  entirety  relieved  of  ihe  watery 
cffiuioii  In  the  1^  ar>d  feel. 

An  inicreulns  but  not  altogether  iiousual  mult  uf  the  treatment  waa  1  majlied 
faereaie  in  fleah.  During  t)ie  adniinldnition  of  the  lint  ten  applications  the  tost 
tome  twenty  pound«v  aiid  sHcr  the  stances  were  ditcoiititincil  the  kulnmlted  lo  llta 
Baoiiaif  tyitem,  bimI  wat  rewarded  by  a  iliU  further  decreaae  in  weight. 


Amutttrrkeia  a/  a  jtar'i  itattdiHg,  aimtiaitd  wilA  vtrtigo  ami  deMitjr—fCtravtrt 
timUr  ^ttttr^fataditaiUm. 

Cms  CXX. — Mi«  B.  S.,  •  •ebooi^rl  aged  iSt  wm  •nficriaK  from  nipprewion  that 
fcilfiiilnlijiin  ThcrcwliingsynploBiswcTc  periodical  alt  ackaofdJstrculiigreTiteu, 
■AdacondbionornaTOuseaiuuulIooihai  unfilled  ber  fur  ike  iti(;biest  mental  or  phy» 
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icftl  ewitlnn.    The  f&iidic  cinrcnt  tu  blone  u«cH,  and,  m  in  the  two  p'Tf''*!;  ' 
theapf>lic*lMnt  w«re  jiMtly  g«n«ia}.     Th(mfflBeir«»ppe«r«<li(ier  the  IwelfthctAiw 
ronllineia  approxunaie  iclief  of  ihe  vcriiga  and  a  decided  increase  of  tictYoiu  arcngil 
At  tlicprctcot  lime,  two  yean  uote  the  funtlloii  was  restored,  the contUiun  rqjular. 

Ammerrkaa  atnxialtJ  witi  Arytteru — S/tum«4ie  ee-ttrjutidiu  tf  tJu  mtirfttt  ten- 

a/Ur  failure  0/  ztntrai/arattiiatimt. 

Cask  CXXI.— Mrs.  ]|..aeed  35,  apatkniDf  Dr.  C  P.  Tucker. cf  New  Vorit, had 
fnr  Mveral  yearc  ^iiflweil  exceMirely  from  a  fom  of  nervotu  prostration,  paril)'  hyi- 
Icrical  in  chariutcr,  and  whicli  teemed  in  a  meaiiue  to  dc^nd  i^n  an  almmt  Moplete 
deafincu  which  OLCiured  tuiklcnLy  after  a  tcaaun  of  exciicmcnl  wliilc  ibc  wat  jtet  an 
[nrolitl  from  contin^neni.  G«n«ral  fanuUialion  had,  during  the  <ax\.y  port  of  t^'jo, 
verjr  tnatciiallj  Iruciicil  tlicac  tjiupioinK  anil  alic  haJ  rcmaincil  |jcrmaiicat1j  bctlo. 
In  March,  1S71,  her  lueiues  ceaaed,  retaltui2  in  a  return,  aJthough  in  a  kM  degree,  ot 
her  old  ncrv'Xu  ^ymptana:k  In  Ocluber  ihe  Ixgan  to  be  aiflicted  with  vertigo  an^j 
k|A>inadit  coiitraclioni  of  ibc  miurJci  mntrolliiic  d«)^luiiii»n,  whidi  Uttti  ijmptc 
progrcKUvcli'  IniTcueil  ii>  KVcrity  until  at  limes  llie  (latieiil  couli  with  diflitvlly  lake' 
lufficieni  nniiriOinir'T.t  tu  t-ilUfy  hunger.  We  «m|]l>>>ed  general  faradiaation  on  Iwa 
orlhree  ocat^<in>,  tiui,  liv^aming  lalixlied  ttiat  it  wa.i  imiwssiUe  tu  obtain  anj  lai- 
anaduie  rexnlc  by  ihii  method,  wo  resorted  to  inlenial  farad iut ton,  usag  a  cii^ 
■hapeil  metallic  electruvl^,  and  thus  locaiiied  araund  (he  o*  a  poweifi^  cinrest  < 
nq^iirc  elei:tri<.tty.  Uii  the  fallawini;  day  we  repeated  iIk  operaiiun,  and  ia  a  te« 
huiir>  ader  ibe  pntient  wai  rewarded  hy  a  flow  vitnvwhai  tco^iy,  and  of  a  dail 
color  than  noriiid.  It  wa>  altctukd  *U«  by  cfinudcifiUc  pain  io  Ihe  uteriift 
exceaure  iiL'liiiiif  all  aluoc  the  voant  of  the  vagina.  The  diurcuuig  *paanwdic  syaip- 
lomt  ahiitil  the  thi oai  ceued  JmnieitUtely  and  coiiiiiletely,  aivt  liave  roI  ^  tfwwn  any 
evidence  of  relamini*.  Uencral  applies tioni  were  continued  cvuy  olber  day  fur  a 
month,  mukedly  relieving  hfr  ncrvout  conditioa.  At  the  next  mcusttuatlua  ibc  lluw 
wuqirite  norinal,  and  lo  the  preMot  date  the  patitiii  continue*  rei^at. 


Amttwrrhaa  fxiiting  fuv  and  a  kalfytart — A  to^am  fitw  foitama  nretv*  tattrmtl 
affltf»ti«tt  9f  Ih*  far  adit  rtirrtnl. 

CAtR  CXXII.— Miu  K..  A|[edij.  kufTcted  (rotn  cohl  hands  and  (ect.  aadal 
of  great  fvlne-i  about  the  lieul,  with  vertigo,  which  tyraptonts  depended,  doabtle%1 
on  lang-ttmlinuod  abecncc  of  the  racDAO. 

Aiide  fi'oin  the  alrore- mentioned  q'mptonu,  her  ueneral  health  and  sirengtb  arerc  ha- 
inpaired.  Ar  general  rtcctriratjon  and  galv«niuiiion  loraliied  MtemoJly  gav«  no 
cviilence  of  Iteinc  of  »ccvicc,  with  ihe  cement,  and  in  acconUncc  with  llw  (Iciire,  uf 
lyith  \\it  palioit  and  her  mother,  wc  applied  Itie  current  directly  to  the  oa  by  meant 
of  au  exeedln^ly  unall  ball-iihaped  electrode,  (•'our  mch  appliraiioni  rcpea!e>l  at  in- 
tervals of  three  days  rc4ullcd  in  a  copious  flow,  lasting  forty  eiehl  btruis.  Greatly  to 
my  kurpiise,  ibe  auociated  lyinptomi  were  not  lellered  to  any  very  crcai  extent,  aadi 
SI  Die  patient  ocued  her  vbitt  bcfote  the  lime  for  the  lecotui  reimn  of  the  catkBaai^ 
wc  were  itDfortunately  nol  able  to  jod^c  conccralnf  tlie  uliimaie  eflcc*.>  of  the  Ucat* 
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4m<H»^rlttM  tjcuiing Jiv*  maiilAt^R*(t^ry  uhJit  periphtraS  gahMHinati»n(taUr. 
Hal)  after  faiiitri  ef f^aditaihtt, 

CaskCXXIII.— Mrs.  S..  a  widow,  aged  30.  The  patient  vnddenJy  ceueil  matt 
{fiw  monlhfi  previomly,  ttiA,  ucompimymg  lh«  MMaiion,  tbere  wv  an  w 
e  of  fulDen  about  tbe  bead  with  veiiicu.  Wtini  ihe  applied  for  tteat- 
mCDt,  ih*  Ualcd  thai  thcK  abnonnal  lympconH  had  con  tin  Licit  without  aliateiiient, 
uul  had  calber  increaMd  in  acvaity.  A  numtxr  af  Internal  ti|>plicaiions  of  tlie  fara- 
die  cv»eal  bai  ing  been  eivcn  witboat  apptociablc  rctult,  wc  loodiscd  a>  aeatlx  aa 
pouiMe  i,  gahank  current  fraiu  t  wclra  i-i"II-t'i~^  aac-cmrboa  cclU  tbiougb  twlb  ova^ 
rio  and  the  uimiu  itself. 

T)ic  aUamrriLa  rctuinal  twdvc  hounaher  Uie  accoad  appUcatioi:,  which  w»  ^vci 
ihe  day  foltuwing  Uie  fKit.  Juxt  before  the  next  nenEliual  prrlod,  the  appUntioB 
waa  repealed,  and  wai  foJIivwed  by  Ike  utual  Haw.  Tbe  inebiei  appeared  ibe  thM 
IHDC,  prcceJcil  by  no  application  of  docSr^diy.  A>  tu  lunhcr  tcuilUt  we  arc  iwiii* 
roniiad. 

Amumarrlua  ^  mttrvait  /«r  ifutrai  yMTi—RtfUf  «/  tttfiprutieH  iy  tntra-iiterim 
fv^kMlMn  with  af»»*r/ui  turrrnl  a/(fr  failurr  0/  rxlrrmil  uppiuatt^fu  ti  lit 

I      CaskCXKIV  — UiM  S..  agctl  23.  «as  teni  to  lubyDr.  Fordyce  Barltcr,  July  6, 
I  iS7a     During  all  bar  inansiriul  life  ih«  had  been  more  or  l«u  iiregalar. 

At  various  lirnM  rfte  boi]  been  relieved  by  faradiialiofl.  of  «oai«  kind,  and  had  faonil 
by  eapeticncc  thai  il  wat  neoewAry  to  uk  inlcrnaj  applicationa.     Her  gencrnl  condi- 
tion «raa  not  of  the  best,  and  tupprmloD  always  brooglil  general  nervous  derange- 
Hient.     We  tNated  ber  al  Ant  by  the  ■terioe  electrode  (connected  witb  tbe  n>tgative 
.  pole)  a];ainii  the  o«,  and  the  puutlve  citbcr  oa  the  abdameg  or  lunbar  nglon, 

Thia  treaimeiii.  repealed  lour  limei,  brangtil  <m  KMue  appearane«  of  Uood,  b«l 
I  not  ihc  het  uicmtrukl  flow.     One  appliculicin,  with  the  «unc  lUcnglbof  cnirent, 
f  with  tbe  intra-uieiinc  eleclrude  for  nlraut  the  umc  lime  (ton  mlnatMj)  brought  on  ft 
profute  flow  on  tbe  day  follovnog. 

In  regard  to  the  foregoing  citses,  it  Is  not  lo  be  understood  that  wc 
present  Ihcni  aa  in  a.ny  way  tyincal  of  the  results  to  be  cx|)cctcd  in 
every  instance,  even  under  the  most  judicious  and  correct  methods  of 
electrical  treatment.  The  lailures  are  stifficienlly  frequent,  as  every 
I  one  who  has  had  much  experience  in  iMs  direction  will  readily  testirf- 
J  From  among  many  uni^ubluhcd  cases,  we  desire  to  transcribe  the 
following  for  the  reason  ilial  it  presents  points  of  interest  that  are  sel- 
doiu  found. 


-Jnleriiting  r^iulls  «f  titttrit^- 


CWK  CXXV. — Mr*.  ,  aged  30.  was  ten!  to  n»  (or  electrical  ircatraem  hy 

Dn.  John  T.  Metcalfe  and  T.  O.  Tliomaj.  The  patient  wa»  large  and  wrll  nsiii- 
labed  and  prncaicd  cuvry  appearance  of  one  in  vigoroiu  jieatih ;  ycl  tbcre  hail  been 
in  (be  pul  a  very  cnnaiderable  derangement  of  bet  nervouc  oquilibrium.     There  was 
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URulIjr  only  slight  |Miii  precc^lin^  tlic  antet  uf  mctiKlruation,  Increasing  a.  lilile  as  il 
iaid«  its  Appcuancc.  lo  atKut  forijr-cifht  lujon  llic  diLiieu  l».i:iiiie  very  £ml,  and 
eoniliiael  without  alMtcmcni  for  nevcral  day*  up  to  the  conation  of  ibe  caiancnia. 
Cuvfiil  etamioAiion  bj  Ur.  Thomu  r«veal«d  no  mechanical  conbtrn-iion,  and  U  was 
nggeittil  ilial  llio  prolwbic  uum  vrat  a  itinic  tpmaio^lic  «oDira<:lioa  of  ihe  ot  uicri* 
leiultitig  fruin  teSex.  irtitabUit)'.  Tliu  coailiUuu  of  alUiIs  liail  liccn  ftlaioit  cuattaM 
f>(  Kvcn  yci-n,  iiotwickilaitding  tan«<l  n»(lioilt  of  licaliiimil,  and  tlic  |irofwicl]r  •>( 
iocitiog  the  cervix  lud  been  KiiouUy  coiuvileiccl. 

W«  will  liricHy  dftcrllx  the  uteihod  of  irealmmi  wltMooilally  fo11ow«il  ovi,  Mtd 
then  tcfci  [n  the  icuilu. 

Wc  ilcefiialeJ  the  um  of  the  Ian4ic  and  g.itranlc  cunvnl*,  adnuBUtcring  four  ap. 
licotioixa  weeic     Exienul  IreatRMiit  wao  slana  otnplciyvd,  liccainc  of  ibe  dUiixU. 

iton  of  itic  p&lieni  to  aubinit  to  inlcrnal  applKalioni>  The  faiadic  citncni  was 
by  tlic  mcthuilof  ifeiieial  EuailiMtioa— «ki:h  ««iti:«  betoif  ended  lij  a  purely 
local  ajipliciUun. 

In  uiitigilicg.ilvanic  cucreat,  the  Ant  half  of  a  leanoeuf  eight  mi  no  tet  wu  devoted 
tosilvaitizjiioii  lift  lie  whole  length  of  the  tplne  '>y  the  lahile  Rieih<)(l,  cheoperaiton 
being  concluOed  hy  a  local  stabile  application.  Beginning  at  each  *eaacc  wlih  a  cat- 
rent  from  ten  unlinary  xinc-carbim  eleincni*  the  numtwr  wat  eradiully  increaaed  to 
twoaty-fuur,  aiiil  Ihtn  a*  KrailnAlljr  dKrcaMd.  Tmlmc'nl  wa«  bv^m  on  May  13, 
1878.  On  June  jd  the  mcn^n  appeared,  anil,  although  I7  a«  meant  painleo,  far  kv 
dislreti  wm  eapcclcncwl  ihar  umal.  The  caunea  ceaxine.  irentmedl  wa\  euniiBued 
vp  10  June  29II1.  Their  accond  appearance  wai  attended  by  abMlutdy  no  poia  wot- 
ttiy  of  menticin. 

The  jvitieiit  now  left  the  city  for  the  leaton,  and  In  due  enarve  the  nmt««  ap- 
.  pcucd  tor  the  third  time  since  the  heginnin;;  of  ireAImenl,  «n>l  unattcndtd  wiih  any 
'•ease  of  ducomrart,  Aitfnitiii^  tlieir  fouitli  appeflrante,  liowevei,  there  waa  very 
decided  pain,  itvd  on  Sciitemlier  1  nh,  on  het  return  from  the  ^imntrjr,  the  ekctiicity 
vaa  rewmed.  After  a  few  appltcation«  «f  the  calranic  curtent,  ]nin\  mpfioKd  10 
be  premunilory  of  menitniation.  were  felt,  ^inl  so  tticreMed  ihai  Dr.  UvteslltowM 
caJIfti  in,  and  fountl  that  the  patient  wa.s  iulTcrin(>  from  a  tnincarriice. 

Having  rccarered  tmm  lhl«  nii  hnp,  eleciniHty  ww  again  atlcmpted,  and  ha«  iMCn 
followed  hy  a  graitua]  impr»v«in«Rt  to  the  pr««enl  lime  of  writing  Since  the  espul- 
aii>n  of  tlie  embyrw  there  ha*  beca  more  or  Ic^'  discharge  of  membrane  at  each  pctiod, 
Thit  has  «>nicw))at  cumplicated  itie  cate,  nnd  allhon^li  it  u  (till  nndet  obaervatioK, 
a  complete  rccovcfy  «ecmt  imirod. 

Connected  with  this  case  two  important  and  interesling  question* 
arise; 

ist.  Was  the  electrical  treatment  in  any  way  efficacious  in  rendvrii>i[ 
conceiition  i)0&siblc  P  Whca  it  is  considered  that  in  seven  years  preg. 
nancy  had  not  occurred,  while  conceiition  took  place  soon  after  iJic 
galva.tit<:  treatment — which  had  been  so  effective  in  rclicvitig  the  jiaJn 
and  its  probable  causation,  viz.,  spasmodic  contraction  of  tlie  os  uteri — 
it  is  not  diflictilt  to  believe  that  ils  agency  w.is  very  great. 

The  second  question  relates  to  the  poxsibilily  of  ibis  niiscaniogr' 
being  to  any  way  due  to  Ibc  iieatmcnL     In  the  first  place,  it  ia  wc<l 
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known  to  every  electro-therapeutiH  (although  the  contmr^  opiniou  is 
kuiie  prevalent)  (hat  it  is  excecilingl)'  ditticult,  and,  as  a  rule,  impossi- 
ble, lu  cause  un  aborliuii  by  any  ordinary  external  application  of  e\ec- 
Vily — external  or  internal,     to  this  &iatcmcnl,  iDiia-uteriDc  applica> 

3ns  are,  of  course,  not  included,  nor  those  susceptible  cases  with  a 
tendency  to  abort  upon  the  reception  of  any  strong  or  sudden  imprev 
■on  of  mind  or  body.  We  have  treated  women  in  all  stages  of  preg- 
nancy for  variuus  nervous  ilillicnlries,  an<]  have  never  yet  seen  harm 

esuIl  To  produce  any  incchanical  or  reflex  cfTcci!)  siiffictcni  to 
detach  the  fatal  connection,  necessitates  a  degree  of  current  slrcDgtll 
not  ordinarily  rctiuircd  in  therap*:ulic».  Again,  the  severe  illn«9»  of  a 
near  relative  had  taxed  our  patient  to  an  extent  sufficient  in  itself  to 

i Recount  for  a  mult  thai  woiil<l  Iiave  been  gladly  avoided. 
L  A  eau  a/  dysmntarrk^t*  4mt  t«  iftum  of  oi  itftri — Recotftrjr, 
Cjisa  CXXVI.— Mr*.  U ,  aged  33.  itic  moih»  of  tliiee  cliildren.  eonnltad  IB 
^Member  33,  1S7S,  for  eiuet«ive  (IjimcnoiTlKciL,  from  wlikh  the  liftd  tulieted  for 
bvet  Gm  year*.  At  tlie  Mme  lime,  tbc  duw  wu  very  much  freatec  itan  norniMl, 
iftMiliuig  in  constuit  uuemia.  and  in  ediaiuteil  cunilititMi,  fiom  which  the  barely 
recottred  before  a  recurrence  of  the  menie*.  The  |iatienl  haJ,  fut  ycui,  liccn  the 
vkclm  of  ul«tiiie  ctUi>lac«itioiit,  whicli  the  hul  riilol  tc>  have  |ienna,iiriiily  rrctifieil, 
and  to  it  ikt  allribul«d  h«T  HifTerinti's.  Upon  exatnLnotion,  we  foiiiiil  a  '■implp  nnla- 
fleuoti,  aaaocialed  wilh  a  rerr  i^cai  <legTce  of  leodcincM  of  ihc  vjf^inal  walls,  and 
Mpactallyof  tlieoc  itwlf.  So  tender  vrere  tlie«  pans  duiiiifj  ilit?  wrtV.  prcceiling 
nowtniatioD,  tliat  rcry  tli(lit  inlerool  pr«viutc  ciumtiI  intoteraMeiiain.  The  acute 
dislren  from  which  ih«  pCTimllcally  Miireici],  iituaily  lie^an  about  ililttj-iiix  huun 
before  \ht  ipipeuance  of  the  men»fcs  rAaehinjC  ll*  lieighl  m  llie  llnw  l>ccaine  niaiiifwit. 
From  tUa  lime,  the  pain  gradual  I  jr  dccrcaftod  In  screrity,  and  durinj;  tl.e  last  twudayt 
of  adiiHK  wu  vary  slight. 

Hating  in  mind  th«  prcvioun  «*«.  where  the  dy«Bii»tiorrhie«  wt»  tu|>paBed  tn  b« 
to  ifMSmodic  cnntraciion  uf  ihe  terH*,  we  wrre  led  10  make  a  dt|;ital  cxamina* 
about  tweniy-fuui  hoiin  before  meniiruaiioii,  and  while  ihe  patient  wai  lUlTeriflE 
in  «f  |he  nxwt  distrenini;  cli*raeter.     On  touching  the  os  tiiicic  with  the  irdejt  fin- 
ger, and  iwMjiin^  \x  ariiBud  on  every  wle,  the  coinilriccion  and  retuatioa  of  tnutcnlar 
fihret  weredUiineily  appreeinble,  heing  evidtncvd  by  the  allemalitie;  haril  and  toft 
feci  of  the  utertne  neck.     Hvplit^  that  lomc  immediate  relief  tnigbt  be  afforded,  w« 
atieinpied  tlie  followiii|[  trealmeai : 

PUeing  the  |iatlcnl  An  her  \nuAc,  we  inirodueed  several  amall  iponeet,  aoniewlMt 
after  lite  manner  »UEi:ested  to  us  inannllicrcaK  by  IJr.  T.  <J.  Thomas.  The  apufti^ 
at  line  and  sofl  at  pouihle,  were  i-arefuily  fiackcd  around  Ihe  cervix,  prciMng  up' 
a^iilMt  the  budy  of  the  titerui,  and  oompletely  'ovaritii;  the  of.  Againil  ibeae  waa 
g^lly,  but  linnly,  pre^wd  a  dat  nteiatlic  elctirode,  covered  wilh  wet  cbunoia  »kiii, 
and  (hli  again  waa  connected  with  llie  anoite  Cmnecteit  with  r\v.  raihnde.  was  an 
Kfdiaary  aponge  electrode,  which  wa,«  firmly  held  on  the  abdomen  aliot«  (he  pufaot 
a  rbeoilat,  and  beginaing  with  the  leaU  pouiblo  current  strength,  b 
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wu  EiAtliuIly  tnciMMd,  until  »  •ligUt  priekuig  KtiMiioa  wu  fdt  vwlct  the  extond 
ctKtroilc.  T2ie  idion  of  the  anode,  on  the  cunuary,  tm  Kcompftnleil  by  do  p*iii, 
but  it*  «(rcciBwar«  eviilcni;  for,  from  tlic  moment  the  circuii  ww  nuule  tbe  re4 
ftoia  pnui,  wliich  hod  before  been  excesaivc  mad  cuiiilant,  wu  coa^dcic  Aftsi  wi 
ftpplicftlion  of  ten  nilnutu,  ttoc  currant  iireitcih  wu  Kridualljr  clecreued  to  il>  nuuf 
muoi,  «nij  diicantinudJ,  The  rcnijuion  u(  (laiii  continued  for  ico  boun,  w)im  «oin« 
(liMteu  wu  ot^iii  cxiierieiiceil,  whicli  iiiuauctl.  ukd  ou  tlK  appcMU^e  of  llie  Sot* 
became  t|ailc  levwc.  At  the  ccMJitloii  of  liie  nietitc*,  gener*!  fvodiutlua  was  ilier- 
nswed  vrilh  cxlemal  jippltcaltuiu  wf  the  gaivaniv  cut rcot  to  L!»e  t;Hati  eorU  uti  jbdo- 
mfn.  A*  the  ticut  period  approkdied.  piiii  lieyiii.  uuiual.  »boul  ibiily-iU  h-jno 
bcrvrc  hanJ,  and  jUhougli  math  lew  »e*cre,  t'leie  wa«  not,  U  before,  anything  likr  a 
compleie  remmion.     The  atnuunt  of  bluod  lost  ww.  hoiMTer.  dedikdlykn. 

During  the  tecond  month  the  exl«i7ia]  nppliealion  of  tMh  cuirait*  wn contlnoed, 
and  on  each  of  the  tlucc  d&ys  picceiling  nicnsir nation,  internal  »ppiicalions  wcic 
(iven  accord ing  lo  llie  method  fifu  niicniftied.  The  Hour  waicuihliihcd  and  con- 
linucil  throu|[liout  tvilhouT  iheslishlctl  Hupicmn  of  pain. 

During  the  piut  muulh  the  patient  luts  hdi  Wn  subjecled  to  any  Irentnant,  and  al 
tlilt  dale  (March  24th)  dw  hu  juit  completed  her  fourili  mentcrnaiion  11006  wc  firn 
Mw  her.     Not  only  liu  it  been  entirely  painlois  l»>t  the  fiovr  «u  also  nonrad. 

MnurrMa^iii  t>/ /fiMo- xetrj'  t/urati'm  elm  l^i  jaHg^id dtgtHtrtUian—Rap.d reiavttj 
under  iitra-vitrmt  af^italitin. 

C.«B  CXXVIt— Mrv  U..  OigAi/b,  conwlled  uk  in  conwi)uencc  of  levetc  hcniu* 
rhnge  to  which  cite  wk  peri<»lic«Ily  liuhjeclbd.  Five  ftxt%  pri<ir  the  obceived  i(H(ie 
illghc  uicreaic  in  the  mciiiirual  llow.  It  liecame  increvMn^ly  abundant  ontil  in  tlic 
coune  of  a  ycu  the  la«(  of  lilood  Bl  each  mendrual  epoch  wif  frlghcfuL  Fnr  ihi 
fiml  day  or  two  only  tA-ai  Clie  flow  tliu»  ilarminsly  copioiu,  but  i(»  iinmedialc  eScelt 
were  to  (ciuler  her  coiuplcicly  <:uluiln)  luid  alinu^l  pulKlet&  Tlic  Huw  urunhl  uov 
tapiUly  become  leu,  but  (or  tivn  or  three  v;ckK  there  wraiawy  di|;ht  alclMiagd  ena- 
ataiit  dixliar^e  of  brijfhl  artcri.il  blood,  The  oauries  did  not  apjicai  wiih  noiiaal 
Te);ularity,  jn  inierv.'d  of  «ii  vcckii  to  two  monlhi  oidinardjr  occurring.  It  it  i|itiie 
evident  that  if  menitTiiat ion  haul  occurred  every  four  week*  the  [lotient  co«ld  hardly 
have  nirvivod  for  to  Long  a  tinic  tier  repeated  deplelioiu:  and,  u  it  was,  tbe  wu  yt*. 
enabled,  by  the  aid  of  n  good  appetite  and  vigorous  digestion,  lo  regtun  %  meanRof 
itrenglh  uid  ^xilor  before  tlic  recurrence  of  her  trouble.  We  began  Ireatmeat  in  llie 
dedinv  of  one  of  these  hemurrhLtgn,  and  for  the  relief  of  1  he  pcnittcnt  mwinaia 
tenilting  from  her  nnnimtc  condition  and  the  pain  in  her  lefp,  general  lamdintinn  «m 
adaiiaitlered  on  alternate  day«.  [|  aided  very  gitfttly  ia  iadncing  liccp  and  rclierinc 
pain.  Bnd  mnrkolty  lii^tciied  returning  ttrength. 

Shortly  after  IhcM  tentative  applications  were  begun,  we  met  al  (he  lionw  of  the 
patient  Di.  W.  0.  AlUni:,  of  New  Haven.  Conn.,  nndcr  whoiccate  ihe  had  been  a 
thorl  time  before,  Bnd  from  whom  ^he  liail  received  continued  and  judieioin  treat- 
ment, both  couiilutioiu.!  ud  local,  hut  vrithout  decided  relief.  Dr.  Alling't  eann- 
inaiioni  hod  found  the  ulerux  to  he  Ibree  and  one-half  it)ch»  In  depth  and  lUghily 
reiroverted.  When  t ha  probe  vm  carried  into  the  cavity  at  ibe  fif«  examination,  dighl 
hemorrhage  followed  it>  withdrawal,  andnunaJI  fungoid  ma^icamc  away.  Further  ct- 
arainaiion  revealed  oonslderable  fungoid  dcerncralion  of  ihu  mucoid  membra»e.  We 
proposed  alternating  tbe  general  iteaiment  with  inin-vaginal  and  mild  inira-iienne  ap- 
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iliont.     This  method  of  procedure  was  repMtn)  np  to  Ihc  c^ay  nf  momtrnation— 

!  patient  Jn  thenieAnwhile  having  t^nincd,  nith  Cur  morel  hinoriliniuyrapiilitj,  her 

'fiot  aad  stTcngih.     Tbc  flow  vtan  con^lJcnliljr  iwne  proru*c  llian  aotinnl,  but  cuuld 

be  compucd  in  severity  mlh  those  that  hod  jir«Tlaiu1y  Q<mrrcil.     In  ten  lUyt 

:  flMir  c«ftjcd,  And  lrf*ImciiT  wa«  cuiiliniic<l  until  (he  icliitn  o(  the  caUmciiU,  ulrni 

1  greiter  improvemeol  wm  eviileni.     For  three  momht  itiU  ircaimmt  wu  ktpt 

wbm  lh«  pujeac  tc(t  ihe  dty  for  tho  aumtner,  with  the  fcctinc  Ihat  tier  tceoverf 
I  aa  uiorcd,  if  not  aa  ucomplUbcil  foci,  f^ixi  ycmit  hare  since  ckpaC'J,  hm  there 
.  nevn  Iweii  a  lecurrertce  of  itiMC  hemnrrhiigcs  snd,  tattrrnvtr,  ihn  paiieni  hu 

I  ever  mate,  and  b  «lill,  in  the  enJ4irn>enl  ol  lobint  hrallfa. 

That  the  pathological  state  on  which  the  sympionis  of  uterine  dis> 

depend  have  not  been  sufficicntl)-  considered  is  very  evident  from 

study  of  the  history  of  the  electro  therapeutic*  of  these  disease*. 

There  is  need  of  accurate  diagnosis,  and  cs]>ccially  of  careful  nieasure* 

•nt,  before,  during,  and  afiet  electrical  treainicnl  in  order  to  l<now 

tst  how  tnuch  it  acconittlihhcs.    These  incasurctnt;nts  should  be  made 

^y  experts  in  g}-nKCOlogy.    The  fuiurc  will  show  thai  very  much  can" 

done  for  congestion,  atrophy,  and  engorgement  of  the  womb  by 

fcftil  ]oc:tli/ed  elcctrifalioii. 

'tirofiky  c/lAt  ittria— Scanty  memtruation-'-Sttrility—tntTetut  in  lAt  it'tf  af  fit 
9rgaH  audim  th*  notatsnt  ef  Ihi  mfiutrmUJIiw  undfr  internal  far  oditMtau  and 
tenlral  galvtnitatiiH  ami  genrral  faradiuiti^n. 

Cask  CXXVIII.— Mrt  P..  a  jroung  niarcied  lady,  tna  referred  to  i»  Januarj  17, 
l7S,byt>t.  Karily<«  Barker,  (or  ihefjmptoninr sterility.  Acconlingto  Dr.  Uarlicr'f 
nOMi  there  <■;!»  atrophy  of  the  utenia.  and  he  wu  m  ibc  hope  that  ctcctriuuioa 
;ht,  hy  improving  ihe  nutrition  i>f  the  uieru*.  perhaps  rfmiwi;  the  «erlllcy.  Iiwai 
Ippnxd  lUo  that  there  might  he  atrophy  of  all  the  genetoiive  arpini,  fcince  the  lacn- 
kruatioD  was  defective,  though  regular,  and  the  patient  was  nithal  ijuicc  s<ia.-intc 
te  treat*i)  the  patient  for  six  week<i  by  internal  firadiuiirm  nf  the  nierut,  with  our 
Xra-ulcrine  clcctrixle.  through  the  *pc«ulum  ;  eitemil  (aiailintion  over  the  liacic, 
the  region  of  the  ovaries;  Bocral  fnrailii&lion arul  ceiilral  gal>fti)iuilnn  occasion- 
iy.  The  pAiient  came  every  other  day.  lntcfi«lly  she  look  iron  and  ilryehnine. 
At  the  first  inetues  after  treatment  the  patient  remarked  an  increuc  ut  ([uautiiy, 
Ihe  eoiiTiet  were  on  her  oiie  diy  longci  thin  usual  By  the  i»t  of  Mirch,  after 
%n  -rnvV-f  Irratnicnt,  Dr.  Bxrltcr  fuund  i>n  caaroiiution  that  the  ulerut  \\tA  liKreawd 
,  length  oiHH)u«ter  of  an  inrh.  The  puient  after  an  latcrval  was  again  tmtedi 
St  wlihoDt  any  Itcal  hnpruvemenl. 

The  modificalion  of  nntrition  canwH  by  electricily  may  have  two  op- 
jsile  effects;  it  may  catise  increase  or  il  may  cait-ie  dimijiiition  in  the 
Bize  of  a  pan  or  organ.     Where  the  pajl  is  abnormally  large  it  causes 
['it  to  grow  smaller  ;  where  it  is  abnornialty  small  or  a.trophicd,  as  in  the 
JVC  ca»c,  it  €*««{(  it  to  grow  larger.     In  these  opposite  results  there 


542 


DISEASES  OF  WOMEN. 


is  nothing  inconsistont ;  Ihey  are  readily  explained  by  the  change  ia 
nuuition  cau&ed  by  ihe  current. 

CongesfioH,  Enlar^tments,  Dhplactments,  and  Aircphy  e/ the  Vltrui. 
— Tripicr,  Beaiivain,  Scilcr,  Fano.  Bciiii.  and  oiinelves  have  treated 
cugorgcmciils  and  Ocxions  prola|>su!>  and  atrophy  of  (he  uterus  by 
electricity,      Hoth  the  galvanic  and  faridic  currents  arc  eniployed- 

The  occasional  re&tiUs  obtained  in  prolapsus  uteri  are  to  be  explainei! 
partly  by  Uic  chemical  and  mechanical  effects  of  ihc  current  on  the 
Btnicturc  of  the  uterus,  and  partly  by  it»  Ionic  cITccis  on  ihe  ligaments 
and  vaginaJ  walU. 

Treaimtat. —  In  the  treatment  of  the  various  displacements  of  Ihe 
uterus,  the  application  must,  of  course,  be  varied  nich  the  morbid  coti- 
dition.  Spi-cial  rules  cannot  be  given  in  any  detail  ;  each  case  must  be 
studied  by  itudf. 

According  to  Tripier,*<-Ar«M(>iw^/ri/>f  and  enlargement  of  the  utenii, 
-i»  best  treated  by  applying  the  uterine  electrode  against  the  os,  atKl 
connecting  ihc  oilier  |»ok  (bifurcated)  with  an  insulated  i<;ctal  electrode 
in  the  rectum  and  a  Riioiigc  clcctiodc  over  the  ab<loiiicn. 

Prolapsus  uteri  the  same  author  treats  by  applying  the  uterine  el 
trode  against  the  os  and  connecting  the  other  pole  (bifurcated)  with 
two  sponge  etcctrodr*.  one  on  each  groin. 

Vol  an/evcrsioK  and  anUfiexion  lie  introduces  the  negative  |Jole  into 
Ihe  rectum,  where  it  can  act  more  powerfully  on  the  potterior  part  ttf 
Ihe  uterus,  and  the  positive  in  the  vagina. 

For  retraptrsion  ami  rttroftexion  he  applies  the  positive  pole  in  the 
bladder  or  over  the  abdomen,  white  ihc  ne^tive  x%  applied  to  the  os, 
by  the  uterine  electrode,  an  atr  pessary  having  first  been  put  into  the 
rectum  to  elevate  the  fundus. 

By  properly  insulating  the  electrode,  the  current — faradic  or  gal- 
vanic— Q^n  be  localised  in  any  restricted  portion  of  the  uterine  canal. 

The  treatment  may  be  regarded  as  an  iinponant  adjuvant  in  all  re* 
belliout  cues  of  engorgement  and  atrophy  of  the  uterus  or  of  its  ap- 
pendages, and  of  uterine  displacement,  and  e8|>cclally  of  those  that  are 
associated  with  general  debility.  The  contracting  inAuence  of  the  elec- 
trical currents  over  involuntary  muscle  is  a  strong  physiological  argo- 
mcnt  in  favor  of  the  use  of  this  remedy  in  uterine  engorgement  (sec 
chapter  on  Involuntary  Mtiscles  in  Electro  Physiology). 

Tripier  f  detaih  thirty  ca^cs  of  various  phases  and  coniplicatioos  o( 
uterine  disease  treated  by  localized  faradization. 

'\^>c.  ciL,  p.  38  et  vx\. 

f  Aimalcf  de  L'Klectro-TUrapk,  p-  aoi  «t  Mq- 
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Of  antffifxion  and  anin^ertion,  foiir  cases  recovered,  two  were  im- 
^ored,  Atid  in  un«  caw  110  result  was  obtained. 

Of  rttroverticn  and  retrofitxion^  00c  case  recovered,  one  was  im- 
proved, and  in  utic  case  there  was  no  result 

Of  engorgement,  two  c»s«4  recovered. 

Tripier  further  ofisfrved  vtry  marktd  effects  on  the  general  tytiem, 
and  severe  symptomi  of  hyileria,  natraigta,  and  nen^ousnas  were 
greatly  ame/iorated.  If  general  faraditation  and  central  gilvaniitaiion 
had  been  enii>lo)cd,  these  constitutional  cfTecia  would  have  been  much 
p>are  niarked. 

•     Pratafisiti  uteri— •temcrrkiia  itHit  mrHM-riafia—F.ort  0/  tant  in  wigiaat  v>iiUt — 
RrciX'trj  tiiidiT  faiaJitation  o/uttrut  and gmrrai /(trjJttaluit, 

CASKC>CXIX.~MiMT.,aniinm:uneiIluly,  *£eil  30^  applied  Tot  I letitrmni  for  Ta.!!- 
inKDnhewontborthcMoanddaSTM,  rrum  whicli^iehu  differed  fur  n«Mit]r  mx  mvnlht. 
Previous  to  tbe  firn  Qinplont  af  proUptut.  penislcnl  1«iicx>rth(ea  had  knii<>)«(l  her 

tCor  wtne  lime,  uxJ  httA  cantmned  up  to  the  day  *he  come  lo  tit.  She  com|ilainc(l 
sliM  ufiomc  inciiin'rlu4;ia.  TbcM  otfoditUiiU,  Iicwcvcr.  were  rvidtatlxasociatnl  with 
no  organic  uierinc  diteaie;  bul  her  general  health  wiu  ignite  feclilc.  If  it  wrrc  tcafc 
for  eleclricitjrat  all.  It  wu  plain  ihal  ih«  nttAtA  ilttoriic  lnflut>i<:«.  We i.i>inraeiic«d, 
therefore,  with  miM  j^iicral  apptiuAilons,  increasing  ilie  Mcenglh  of  the  cnriciit  at 
each  vt^ii  lu  the  wai  at)l«  to  bear.  At  endi  riltins,  alMt,  the  electrode  wu  applieil 
fo(  X  few  ininntci  ^^piiniil  (lie  ok  ami  tlir  v:i^iiia.  Tim  beneficial  renilt*  of  ihK  cAur«« 
of  treatment  were  wgn  otncrviible.  I Icr  appetite,  which  liai)  been  cuprlciout,  liecamc 
more  rational,  anti  her  Urenjth  increa^  with  imrltfd  rapiiliiy.  Tlir  vaginal  walls 
wemed  (q  gain  tone  <lay  try  day,  until  after  the  siKth  applinlion  tli«  ulenu  wai  rc- 
Mored  to  lit  nonnat  paction.  ' 

K  Irritation  and  CongetiiOH  of  tlu  Ovariet. — Irritation  and  riiiralgia 
of  the  ovaries  accompanying  hy&leria  are  treated  electrically  with  adv3n< 
tagc.  Congestion  of  the  ovaries  is  alio  siniiliirly  treated  with  excel* 
lent  result — at  least  for  the  relief  of  the  syiitptoins. 

Intra- Uterine  Galvanic  Petsariet. — The  attention  oi  the  profeitsion 
was  calle<l  to  the  nse  of  g.ilvaiiic  intrauterine  pessaries 

tby  Sir  J.   V.  Simpson.     The  instrument   which  he   ein-^ 
ployed  was  composed  of  a  piece  of  ixwz  and  a  piece  of 
copper  fastened  together  into  a  shape  and  sixe  suitable 
for  entrance  into  the  uterine  civity. 

As  thus  constructed   the  inBlmment  was  stiff  and 

Pia.  \t%. 

unyielding,  and  was  not  aiiapted  for  the  various  states    i„,f..TTtcrfait 

»of  uterine  flexion.  This  form  of  pcss.iry  Prof.  T.  G.  Galvanic  PnM- 
Thomas*  has  gr<;atly  modilicd  by  substituting  for  the  '?■ 

siitgle  pieces  alternate  beads  of  zinc  and  copper,  which  are  arranged 
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on  flexible  wife  insetted  in  a  rubber  bulb  (Fig,  115),    This  instrosKtl 
w«  will  :itill  fiirthi-i  improve  by  insulating  the  wite  on  which  thebckii 
of  zinc  and  copper  are  stiuDg,  except  at  the  estreniities,  where  it  oi^aj 
iiieiallic  conncnion  at  one  end  with  the  sine,  and  at  ihc  other  vtthl 
coii|>er  bead,  ihus  roniiing  a  inintaliLrc  voltaic  pile,  with  a  coniplcie 
circuit. 

When  this  contrivance  Es  closely  embraced  by  the  Uoing  uieint 
of  ihe  uterus,  and  ihorouglity  nioUlencd  by  die  uterine  fluids,  il 
current  is  unquestionably  generated. 

When,  therefore,  such  a  galvanic  pessary  is  in  situ  it  \%  pr 
chat  the  very  feeble  current,  as  it  passes  through  the  metallic  beiil^^ 
may  traverse,  to  a  limited  extent,  the  folds  nf  the  lining  meiubraaec/ 
the  ii[eru&,  which  premises  bclwecit  theoi. 

The  question  whether  the  very  slight  current  Ihus  produced,  co«- 
biiied  willi  thu  necesaary  mechanical  effect  of  Ihc  metals  in  such  eiw, 
is  capable  of  imporiant  therapeutic  result*:,  can  only  be  arutrered 
extended  experience  and  discriminating  observation,* 

Dr.  Thomas  assures  m  that  in  amcnonboci  positive  thcrapcntic 
results  have  been  obtained  by  the  use  of  this  pessary ;  but  is  uoaUle  I 
«ay  whether  the  results  are  due  lo  the  mechanical  effect  of  the  me 
or  to  the  action  of  the  current. 

Dr.  Peaslce  also  has  seen  favorable  results  from  the  use  of  thej 
pessary. 

The  question  whether  the  ibcrapetitical  effects  arc  due  10  Ih*' 
ore  of  the  foreign  body  or  to  the  action  of  Ihe  current  might  be  sellii 
by  substiiiiting  gbjts  bc^s  for  the  metals. 

Di.  Murray,  quoted  by  Altliaus,-t  has  used  Simpson's  tntra-nicrin 
galvanic  pessary  with  success  in  cases  of  sub-involulton  of  the  uttrw, 
where  the  os  is  open,  the  li]w  thickened,  and  the  whole  organ  flilib)i 
with  exce:»«  of  menstruation  and  disagreeable  discharge.    In  one  tuaifce^^ 
case  a  fortnight's  use  of  this  instrument  reduced  a  flabby  uterus  "octfij^l 
to  its  normal  and  healthy  condition." 

An  important  practical  difficulty  in  using  these  pessaries  is  thai  tbey 
will  not  always  remain  in  position.  To  meet  this  difficulty  springs  lijre 
been  attached  10  the  handle  which  fall  against  the  walls  of  the  ragiui 
and  dius  keep  the  pessary  from  slipping  out. 

"  The  wlihe  coaj^U  thit  ue  obKrvcd  a/ter  thb  appUcallon  of  lUs  |ii  wi]  m_ 
uu>«H  h>-  Ihe  clicnii<al  atdou  ortbecufmil  on  ibe  intra- Uterine  Ouids. 
tOp.dl.,  p.631. 
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DISEASES   or    CHILDREN. 


Thi  diseatts  of  children  in  vhich  electricity  has  been  (bund  of  ser* 
rice  are  the  following  :— 

Chorea,  Marasmus  and  General  Debility, 

Whooping-Cough,  Incontinence  of  Uiinc, 

Cholera  Inramiim,  Vomiting, 

I.ajj'ngisiiius  Stridulus,*  Infantile  Paralysi). 

Treaimenf.^CiioKa  hm  been  successfully  treated  by  a  variety  of 
methods  of  etectriiaiion — by  frictionul  electricity,  peripheral  famdizA- 
tion.f  .ind  galvAniiatiuQ  uf  the  &pine,^  and  in  out  liands  ^ncral  fAradi- 
cation  and  central  j^alvani/alion.  Successful  results  have  been  gained 
by  all  these  mctliods.  We  have  found  gciieraL  f.iradization  and  central 
galvanixalion  alone  w  «i;cccs>iful  tn  cases  of  general  chorea,  that  we 
have  but  rarely  had  occasion  to  experiment  with  other  methods. 

Our  success  with  general  faradicalioa  iti  chorea  is  probably  tn  be 
accounted  for  partly  by  the  muscular  exercise  that  is  derived  from  this 
methud  of  trealinent,  ati  well  as  by  the  Ionic  action  of  the  current  on 
the  nervous  syslciii.  Choreic  patients  do  not  usually  be^  strung  cea- 
tral  galvanization  or  protracted  sittings ;  (he  milder  influence  of  the 
faradic  current  it  preferable  to  the  galvanic,  unlets  the  latter  U  used 
with  considerable  caution.  Bencdiki  claims  to  have  been  unifurDily 
lOCcesiful  in  more  than  twenty'  cases  of  chorea  by  galvanization  of  the 
spine.  He  used,  however,  but  a  small  mimbei  of  elements,  and  the 
length  of  the  sittings  was  not  more  than  one  and  a  half  minutes.  Other 
observers  have  noi  been  «o  successful  with  this  method.  Meyer  reports 
unsatisfactory  results  with  galvontxation  of  the  spine  in  two  or  three 
cases.  §  h  is  probable  that  the  success  of  Bcnedikt  with  galvanization 
of  the  tpinc  was  due  to  the  very  great  cantion  which  he  exercised  in 
regard  to  the  strength  of  the  current  and  the  length  of  the  sittings,  aa 


*  Tliii  ftffcirlion  U  conddcrciJ  umln  Diteajwi  or  the  Ijrjmx. 
f  Dwboine  uid  Bccqueral,  {  B«re<1ikt.  g  Op.  cil.,  p.  364. 
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h«  bitnself  dcclaics  that  the  symptoms  were  aggravAlcd  if  the  ni 
of  dement}  were  much  increased.     For  hemi-chorea  Beaedikt 
mends  galvsnizatioi)  of  the  head.     We  (jrerer  for  all  cases  of  chorea 
general  faradiialion,  occasionally  varied  hy  central  galvanization,  with 
vcr;  mild  currents,  and  believe  that  this  method  of  treatment  faithfi 
used  will  do  all  that  can  be  done  for  thb  disease  through  electricity. 

Pre^nasis. — In  regard  to  the  prognosis  of  chorea  under  dei 
Ircatnicnt  there  has  been  considerable  skcpticistn,  even  among 
who  arc  rriemlly  to  electro  tlicrapcutics.     This  slEcpticistn  has  been  due 
to  the  fact  that  the  majority  of  cases  of  chorea  recover  spontaneously 
in  time,  and  because  their  improvement  under  electricily  is,  in  some 
cases,  ijiiiic  slow. 

Aside  from  the  wcll-knowa  fact  that  many  cases  recover  spontancoi 
in  the  course  of  a  few  weeks  or  months,  direct  and  positive  results  of 
treACment  can  be  appreciated  in  this  diitease  more  uniformly  than  in  anj' 
other  spastic  condiciun.  Cases  of  failure  after  protracted  treatment  by 
electricity  arc  exceptional.  The  worst  cases,  when  recent,  soiDCtimci 
seem  to  yield  belter  than  those  which  are  comparatively  mild. 

Partial  chorea,  affecting  the  eyelid,  the  muscles  of  the  neck,  or  a  sin- 
gle limb,  or  group  of  muscles,  is  more  obstinate  than  a  much  worse 
form  of  general  chorea.  The  explanation  of  this  inconsistency  is  that 
patients  aflVrcted  with  partial  chorea  arc  apt  to  delay  weeks,  months, 
and  years  before  taking  treatment.  Kecent  cases  we  have  found  to 
yield  almost  uniformly.  All  long-standing  choreic  cases  need  to  be 
treated  per^cvcringly — from  one  to  several  months  being  usually  ncccs- 
saiy  to  complete  a  cure.  In  some  cases  no  apparent  improvement 
takes  place  at  the  outset  of  electrical  treatment,  and  the  friends  of  llw 
patient  become  discouraged ;  but  if  the  treatment  be  continued,  a  per 
mancnt  cure  may  he  obtained.  Symptomatic  chorea — dependent 
cerebral  or  cerebellar  disease — offers  an  unfinvorable  prognosis. 

Gtneral  tkurat,  wilA  inoHiUy  ef  tfu  fatitnt  i»  waUt,  /fJ  iinuel/,  tr  tlisfimetif 
tftjJt — Ketavtry  timdtr  ttiUral  galvanitalion,  a/ttr  tki  failitri  of  fmtrat  /Ar»m 

Jitaiien  and  mtditatim. 

Cask  C.YXX, — Miulcr  S.,  «  Utile  boy  about  im  years  aid.  eafnc  la  ut  tlsou|k 
Dr.  J.  O.  Faiiincloji. 

The  palienl  hw]  for  tome  lime  lulfned  from  j^neral  dioics  of  ■  decided  character, 
but  during  the  liut  few  wmLs  It  ha^  m  bcr«M«d  m  severity  tkac  tie  wm  iniabl*  la 
vulk,  or  tvcn  \ctA  himwtf,  All  hU  CKtremiliet  m  well  m  the  face  wcra  in  coutant 
tnoiinn;  hU  uiler*nc«  wu  indiulnci,  and  in  weight  lie  tiod  decreaied  very  mwlk 
There  ivu  no  herttliUiy  tendency  d  ihii  character  in  the  family,  itnd  the  only 
to  irliich  the  »yin{>loinR  could  plauailily  be  atirtbutcd  wiu  a  TaU  from  a  Koix^  ' 
■evmcly  jiricil  Ijim,  tume  weeks  before  the  ilbease  msitifested  UmIL 
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Tke  ticatmcatwM  mied.  Fowlet'i  lolutiati  *ad  certain  oilier  mnvliei,  which  we 
do  ftM  now  recall,  had  been  faiilifallr  tried,  but  wi[hoii[  oen«lii.  Wi^  he^in  wuh 
mad  genem  finditttioa,  tmt,  at  the  remlti  <(ut  not  accord  with  «tir  expeclalion^  we 
■tMadancd  It  aai  t»*f<d  rcry  (^iiilc  tctiical  gklvtntution. 

Uiirbigihc£»t  weekof  ihU  ttcainicru  no  jipprecUlite  ticDclit  icemod  to  betlerived, 
eicc«|it  Mt  improvement  in  tleep. 

Soon  after  ihlit  howev«r,  the  cflcct  obMrvciI  was  dccUcd.  Hia  appctlic  iKxame 
better,  retnlting  aaturally  in  iucreued  weight :  cu-vniinaiion  of  moiemeut  rapidly 
becuM  povnble,  the  nttentnec  diitinci,  and  is  a  few  wcckt  recovery  wat  ccmjiot*. 

Treatment  «ras  diaconttnued  in  rcbruaryt  iS?!,  and  lo  ihia  date  there  hu  been  na 
evKJnice  of  a  retom  of  the  diteate. 

CA^ta  «/  ftn  m«tui/  ttamJiitg,  of  the  left  nJi  anJ  rigAi  tirm,  in  a  girl  a/eUvtn^ 
Rtcootry  in  Un  vnth  undtr  eenlrai  gaioanHtUun. 

Case  CXXXI.— M.  R..  aliitkiiirl.  ae«tt  devea,  w»  dlRCteil  toiul^Dr.  K.  H. 
Cragory,  of  Hwlem.  Some  len  monrht  before,  ihe  tnoihet  finl  alwerv«d  dighi  con- 
nibivc  twilchiaip  of  the  left  liamJ,  wiiidiKraiJaillrincccaicd  ia  tcrraily  uiilQ  in  a  few 
weekt  the  member  wa*  quite  uxicm.  In  [wo  or  (hicc  monlh«  the  left  Irg  liw^me 
choreic,  and  toon  aRer  the  disorder  exCeodMl  to  the  li^ht  arm.  It  wu  one  of  IboM 
caMB  wlucb  olntimtdr  reuat  ordiaary  inicmal  tnedicalion.  nud  ww  hence  cotuidered 
a  fair  opporiuoiiy  lo  tc(t  the  lirlun  of  centtal  c^vaiilzalbn.  The  Iteatmeni  waa 
^vcn  every  otbel  day,  but  for  ihrce  week*  no  apinrcnt  imprc«>don  wa«  luodc  opon 
tfce  disease. 

Dutliig  the  faiinb  week  the  tjmplomi  aoniewbat  abated,  and  from  this  time  forth 
the  tinprovemeni  waa  uoiiucrrupted,  until,  io  ten  week*  front  the  beginning  of  the 
bcaliacBl,  tccnvc^waa  pafcct. 

Ckortk  itiititriamtt  0/  fAf  AeaJ  '/J^"*  mtiUki  durtaion-^ftvvtry  under  leu  ttam 

■  ttneioe  affiiealiMu  »f  generai  faraduAli»n, 

Casb  CXXXII.— Mtnaie  V.,aged8  7eu*;hadbeeDaffiMed  for  lire  months  with 
tETcrcAKlalmOftcoiittant  nervous  twilchingaoflbehcaJ..  They wcracvtde&tly  choreic 
tn  chancter,  occnrrcd  oiihouc  the  conKlouanessof  the  child,  and  during  ileep  were  ea> 
tirdly  wantmg.  The  paiient  wu  tomewliat  depreiKd  in  health  and  decidedly  anaaiic, 
ukI  we  therefore  tutiRiitteil  hct  to  gcneiul  bratliulion.  Un<icc  the  InHweace  of  lew 
than  a  doien  applicatiom  ilie  gained  ia  appetite  aod  tirenirlh.  The  choreic  diilurb* 
snee  became  decidedly  lea  marlied,  and  after  the  ccualion  of  Ihe  ireatment,  for  iht 
pucpoie  ofaDowine  the  Mcondsry  cHcctB  lo  bt  manifottcd,  it  was  not  more  than  ten 
riayi  before  recovery  was  coinplecc. 

Ckarea  ef  aye^r'i  duraii/H — ImprMtmunt  dtirimg  treatment,  ami  rapid  retoverf 

o/ltr  Hi  eetiali^M, 
Casz  CXXXI  I  l.^A  little  boy  ofadolicaleori^iiatlon  was  mhi  tout  by  Or.  Geo. 
Pelen.  The  c^Ud  had  been  affected  with  general  choreic  movements  of  n  decided 
tbooeh  not  tevere  character  for  a&tk  more  than  a  year  The  mccharticat  efTccli  of 
tb*  fandie  current  iccmiDg  to  (BtogrM  with  the  patient,  we  tubntiited  lilm  10  mild 
■iancea  of  central  i^t'aiiiiQtioD.  Some  firteen  applical  iutii  were  administered  during 
Ihe  month  which  rcMilml  in  lome  improvement.  Ac  thia  stage  the  ireaimcnt  wai 
oeeeenrily  inletrupte<l.  but  the  iinprovemcDt  conUaued,  and  in  a  few  weeks  tha 
lecOTWy  w«a  ^mte  coiaplcte. 
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In  not  a.  few  cases  of  chorea  the  beneficial  effecu  of  eleetrictl  Ddl | 
mcnt  became  manifest — as  in  the  abovc^after  cessation  of  ibe  xt^e* 
lions. 

Sevtrt  fM«rta  in  a  fir/  ttvat  ytttrt »/  agt—Lin  than  utmal  tetuiliwentu  *m  tit  Urn 
— Kff^fy  unJer  ten  gtntra! JaradUatUnt. 

Casb  CXXXIV.— 1-  J.,  -TCtil  levcn  yeitn  of  one  waibroughl  Tor  ti eilnm lif 
general  tlectriidtion  in  SepKmtwr,  1K6S.  Slie  wAiiMtleaiid  deader,  but  ^niteiulfit 
liet  igc.  For  cightcoi  monlhi  her  growlh  bad  been  renwxktblj  npid,  vA 
10  ihlt  fact  ihe  mftiher  was  iuc-iiueil  to  aiiribuic  the  dbea>ie.  The  ptnnci  bn 
DOl<c«d  lomc  ImlchuiE  ot  tbc  left  buifl  ia  (be  bit  of  1S66,  but  (tid  not  U  tk  EiM 
|[Ive  it  putiiular  xiieniioD.  Tlie  choreic  symptoms  rapUl;  incie*M<l  to  mk^m  n- 
lent,  howerFi.  iljat  itiey  became  ilnrinetl,  uid  appIieJ  foi  n>eiliciil  ireaineat.  BK 
in  spile  of  p^nntcnl  intenul  medicUion,  the  want  of  i>aw«Tto<«-ori)iiiBtelMteMii» 
ments  gicw  moie  cnfttkol,  nfid  the  tjinptOBU  extended  10  tier  limbs  aad  tKpm  tt 
tpevclu  Al  ttie  time  that  Ihe  paiient  came  umlet  our  sotioe  Ike  choffcic  ■mbbMI 
were  qnile  violent.  The  Ufl  ude  ami  conhLderkbly  more  afleeud  thea  the  rifl(,eil 
bcr  uticuUtbn  was  m  bdbcincl  lliai  it  w»±  impotable  for  a  itncwr  to  uwJaCTJ 
whni  *he  uiil.  We  found  no  difliciiliy  in  tuftucing  ilie  child  to  tiibmit  lo  ihc  tnK* 
mcnl,  but  iht  inxilunl&ty  Kgitftlian  of  tlie  \r^  vr»»  i>u  )^cat  tbat  it  wat  fovwl  d«^ 
tsry  to  W<l  the  TmI  upon  the  ptate  to  which  the  nreaiivc  pole  wasattacbol 

The  ctiirenl  wu  ¥ery  tcniitively  felt  over  tbo  UoidiicIi,  bat  wit  over  lay  ocks 
poTlioD  of  the  boiiy.  It  miiy  be  retnuke*),  hovever,  that  over  lite  bead  c«eU  k 
bome  withoBi  dixamforC  a  current  nmch  more  intcoM  than  b  ihe  ouc  ia  tbc  1 
condilion. 

The  Rnl  and  (ocond  npplicalioiu  re«u]led  in  no  appreciable  change  in  bett 
loiDK ;  but  at  the  fourth  wit,  about  Icn  lUys  aficr  the  lirti,  b  |Krcepilblc  I 
iiiriii  wu  noiked.  At  u  uiiLially  the  caK  wLen  a  Emirable  result  fuUoM  af 
■uelhod  of  lioilioenl,  ihe  diminution  c-f  the  choreic  raovcinciil  ittAfir-il  nmmi/ahiiM 
tht  Itnoer  limii.    The  pio];[ca  lowardi  recovery  was  very  lapU. 

At  iliv  Anh  visit  (lie  conlJ  tetain  her  feel  upon  the  plate  by  bei  awn  unaided  effan, 
while  Ihe  sppltcation  wat  beinf  ntadc.  Tbtt  improvenienl  bad  alto  exlcnled  (4  tU 
arois  and  fai>,  and  ihc  tenth  application,  >i]ininiaien:<l  about  a  month  after  lhc&r<, 
diiaipiilel  every  choreic  tympliiin.  Tbere  wu  one  |ieculiir  and  wdl-mnrlced  (enio. 
which  we  uhicrved  in  itiix  aa  irelt  at  in  cevcial  other  caie*.  W(i  refer  to  the  <■- 
touiiy  of  ibe  cuncnt  iiicil  when  application*  weic  mailc  to  the  liead.  A«  the  dwM 
advanced  toward  recnrcry,  *uch  applicaiionc  l)ecame  more  and  more  patnfri,  »  dfl 
It  wa*  necewTy  to  (pwluAtly  dmcue  llietr  power. 


Cltartm  of  fait  Mii  armt  in  a  lad  ftvfhM  ytari  t/  agt,  JrfttuUrtf  fit  wttitfi  («(!•» 
tMca^Ktewery  under  letalaed  faradit^on. 
Case  CXXXV.-Ib  December,  tS66,  a  Udv  brought  to  im  a  little  bay,  teed  1 
to  he  treated  for  tymplonu  that  were  umewbat  aiiomilom,  yet  not  of  a  1 
nllicienlly  marked  to  enable  U4  to«ay  pontively  that  St.  Vttu«*>dince  prop«) 

Wliilc  in  pofcct  tcpvMt,  and  even  when  engaged  in  play,  Mudy,  or lallna.i 

llieie  wai  nothing  to  excite  ot  alarm,  be  exhibited  nathin|[  uimual  in  bix  mowmali 
11,  liowevrr,  he  fouled  la  hi*  recilatioas,  was  ccolded  bj  Ua  pareAie^  or  U  ba  I 
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ted  in  liis  plaj-,  or  »u  AiNubad  bjr  the  oolke  of  k  Rruger,  Miqe  pecnlUr  qrmp- 
bearae  iinmediaiely  nnnifeit.  The  mua^ln  ot  th«  face  became  convulw),  And 
U  Unc«  the  itrltthing  irai  quite  viclenl,  «a  ihot  hit  appearand  vru  grot«viu«  In  ttit 
nlierae.  Rapid  mn tract  in n.->  a(  the  mosdca  of  the  ami  ft!vj  occutroJ.  Thoc  were 
OHM  noticc&ble  in  the  bleeps  and  Dcioi*  of  tht  haniU  ami  fin^rv 

1'Im  chilli  was  to  all  appcaranot  parfcctly  hAalthy,  anil  wm  of  a  Uvdjr  and  genial 
dbpoiilion. 

TUa  dlsordM  of  ih#  netrou^  function  luil  entatd  mine  foiir  or  five  montht,  •□  thai 
COnadcvabk  ancasncB  ww  cicil?d  in  (he  tain<li  ai  the  frienits  of  the  patient.  A*  |i« 
Hired  a  considerable  diriance  from  the  city,  application!  were  given  onl;  occoaonallj, 
M  lii^  attend ani  foimd  ll  convenient  to  bring  him.  During  the  mune  of  a  month  the 
boy  niiteil  us  tome  five  or  *ia  (inve*.  and  a*  He  wn*  Miffering  Itmii  no  debililyi  we 
Juiletd  It  to  be  suffidcDi  lo  mkke  iht  apjiIicalloDt  onljr  to  the  parts  aJTccteil,  ani)  tu)t 
to  extend  them  ovet  the  whale  tii(fu«  o(  the  bodj.  The  rnull  of  ihii  inejpilar 
liealiBcnt  wan  tuccexirul,  lincc  all  the  ahnornial  inovcmenik  l»  whlcli  he  bail  been  no 
femllly  lialile  nn  expusure  to  any  excileraen I  became  leu  aad  lci>  matlced.  At  the 
«td  of  the  month  lie  left  nt  cured 


<*"  •»ff*i»«'rf ''"'<'/ 'AwM  rftiiU  iki  attieti  b/  Ikf  gaJoanie,  hut  yUlJt  t«  gt'Ural 
tltttritaiien  vith  tkt  faraJic  itartitt — Rtiapits,  amd  again  ruaiKTi  und^r  th* 
tarn*  tftatmtnt. 

CjwrCXXXVI. — A  lit ilr patient,  ageJ  loyean,  tmder  the  pFofeudonaleanorDr. 
.  O.  Fariini^tuii,  pracnleil  the  leverot  tjmptonu  of  chorea. 
Prof.  George  T.  f.IIioti  was  callecl  In  connittation  May  iS,  186$,  and  by  these  {cn- 

tlectncal  I  realm  nil  waa  advlicd. 
Some  (wo  munlha  prcviuu*  to  the  conniltai  ion  certain  ahnonnal  mi>vements — nich 
w  uanii^  suddenly  10  hb  feet,  (hrowlnf;  out  a  hand  or  a  Eoot.  etc.— <*eie  obseiied 
by  the  teacher  of  the  boy.    Two  weelci  tuluequently,  the  patient  wu  ceiied  with  well- 
^uufced  ciiorcic  *)inp(oiiM  of  ihenght  aide  of  the  bo'ly,  and  In  two  dayit  the  dltlutli- 
eiiended  10  the  oppoiite  tide.     So  con.siant  luid  viulenc  were  the  aiovements  of 
ns  and  legt  thai  it  was  ttnpocuble  to  keep  him  on  abed  or  lafa.      ft  wok  neces- 
lo  place  him  on  the  csrpel,  wrroundcd  by  inflated  lubbcr  bagv     Intdlipmoe 
leemeil  lo  be  jicrrrci,  but  the  power  of  s|jeech  wat  lotl  and  the  RilK;r«r  made  hnown 
hi*  mills  by  imptlin't  ccioi  iii'l  iIt-f!it«Ktr>l  multaat, 

;»Iccpwas  impoadble  without  ihe  nightly  ail  mi  nisi  ration  of  an  opiale.  Contrary  to 
our  JD^mtnt.  but  by  tuecesiion,  we  coRimMii:ed  treaciuent  by  the  use  of  a  mild  |[al- 
Tsiiic  current  directed  opodally  to  the  baw  of  tbc  brain  and  ihe  Spinal  tract  i  but 
this  melliod  served  only  to  t^ifravaic  the  child's  condillon.  We  iheii  roortal  to  the 
fuwllc  ctirreni  by  th«  method  of  general  elect  Heal  ion,  but  so  rioleni  were  the  tnvol- 

»Mtafy  movemcnU  in  Ihe  limbs  and  boily  of  [Tie  palienl.  Ehat  it  wat  with  diSicolty 
Hut  be  could  be  held  in  a  siitiii£  posture  and  liii  feet  kept  i>ti  (he  copper  pUtc  10 
which  the  negative  jiole  was  attached.  The  applied icm«  were  g^nir^t ^tvttj  pot' 
tkm  of  the  body,  Irom  the  bcaii  lo  the  feet,  licinc  inflitenced  on  each  occasion. 

InproTanenl  was  manifcil  from  the  very  firn.  lie  i»»s  at  once  enaliled  lo  sleep 
fomdly,  although  liK  opiate  wm  reduced  one-third,  and  after  the  foorth  appli.-ittioa 
it  was  dispensed  with  altogether,  in  the  coune  of  three  weeks,  Juiin];  which  tima 
fiflceo  applicilions  were  given,  tbc  case  was  to  fu  improtcd  that  Ihe  pulicnl  was  abia 


jte    Cju;i 


oy  It 


able  to  commiiiid  ihe  movemcnisof  hbbody  tad  fecc.  ImpnneiiKnt  cnXnadiln- 
ing  ttic  BdiniaUliAlian  of  a.  few  nto«e  >ppUciit)oni,  wben  t)ie  child  iruulwilt  'k 
wa-aliare,  wlierc  In  two  weeks  be  quite  fccotcrcd  After  li«nni;  ea^ajtA  acdbi 
health  for  a.  ytar  «riI  a  hair,  the  boy  vitfervA  from  i  wcomj  aiitclc  U«  «w  mm- 
dUtcLjr  tubjcciMl  to  the  iiiAuence  «f  elcctriution,  and  recorercd  c««n  aofc  ngklif 
than  before 


Afaratmur  ami  Genrral  DtbiUly.  -Tn  the  Itestment  or  mansann ! 
general  debility  of  children,  Dr.  Diaid  has  recently  made  % 
experiments  a.t  the  Sheltenng  Arms  Institution  in  Biookljn,  oliich  ti 
under  the  medical  chirge  of  Drs.  Jerome  Walker  »ad  FtsdIc  Rock^el 
In  addition  to  this  hos]>ita]  experience,  Di.  Rockwell  has,  in  pcimt 
practice  more  especially,  had  very  man)'  o)>ponunilic«  of  testinj  the 
cfiicacy  of  ihc  various  forms  of  elcclricily  In  the  diseases  under  Cixiiii- 
erAtiort.  In  these  investigations  n.  number  of  mu-aimic  C4Ue«  asdtf 
cases  of  debility  of  various  kinds,  soine  of  a  most  serious  character,  vm 
treated  by  general  faradimion,  and  s-iih  most  pleasing  results.  The 
remarkable  iiupiovemcnt  in  nutrition  that  the  young  of  animals  but 
derive  from  general  faradization  has  already  been  described  {*«  chiiiwr 
oo  Numiion,  in  Klcctro-Khysiology). 

Two  important  fAcls  were  brought  out  and  confimed  in  these  eipet- 
itnents  ;— 

1.  'ITiat  very  youiig  children — under  one  year— could  beari 
doses  of  general  faradization  as  adtilts. 

2.  That  the  recognized  tonic  effects  of  general  faradiiaiton- 
mcnt  in  sleep,  appetite,  and  in  rapidity  and  vigor  of  growth — are  i 
ciated  by  infants  even  more  rapidly  than  by  adults: 

Cases  that  were  fast  failing  were  restored,  and  in  one  or  two  insta 
life  was  apparently  saved  by  the  ircairacnt. 
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Mm^asmui  ina  ckitd  ttgtd f^ur^-Jttarvirf  undtr  gmrrt^  farttditatism  »/ltr/iiit^ 
<•/  Ihe  arttfttJ  mtihtdt  tf  treatrntnl. 
Case  CXXX  VII.— K  C,  a  lilllc  boy  n^  4,  bad  been  prouraled  far  mom  tim« 
diarthtml  ij-mptomx  with  fever.  The««  tymptoms  bccsnic  modified  under  tfMdMtf  | 
but  tli<  child  continued  cicauvdy  weak,  wkb  no  appetite  with  paroxynucj  fbM- 
bhncs\  iloeplessaea^  profute  night •tweati,  and  progreuivt  tmaeitaioM,  No  fora  at 
medication  Mvmed  of  miKh  service  ;  uid  as  rhe  cnndilion  of  the  patient  Iwd  ta^aiA 
a  diroalc  character  and  dearl;  pointed  to  diieaK  of  tbe  oiMcnteiic  glAmb,  dediidlf 
wu  adyiool  by  both  Dts.  IL  U.  Gregorr,  tb«  aiiendins.  aud  llie  Uie  Geo.  T.  ZUot, 
iht  cenniltlng  ptrysiclani. 

Wc  lubmiiied  the  little  patient  lu  general  fxndSutlon  owcfully  hat  tlnnniHl 
■pplicci.    In  one  respect  i\i  cfTecti  were  immo^tely  a»d  decidedly  eridoKatL 
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TV  Jeep  wu  beitered  and  the  profuse  pereplralioii  very  maiiaSXy  cbecked.  Fof 
nx  wecki  thu  ttnlmeal  wu  rcpoucd  cveiy  nigbl,  And  while  there  wu  no  rkpU  pcog- 
res  lowutli  health,  jvl  from  the  b«£>nabg  of  (rtaliDcnl  ihc  Imprcnrcnicnt  iru  enuloal 
ftnd  oAifitemipted  mtQ  the  recovery  wwi  coiaplele. 

Wtioe^Hg-Cough. — In  the  instiiution  mentioned  on  the  preceding 
page,  and  in  private  practice,  sixteen  cases  of  whooping-cough  in  various 
stipes  of  the  disease  have  been  treated,  mainly  by  central  gal vanica  lion. 
The  result  «■»»  improvement  in  every  case.  The  paroxysms  were 
diminished  in  frcquencj'  and  violenct.',  and  in  some  instances  the 
let^ih  of  tile  distressing  stage  of  the  di&ease  was  shortened. 

In  cases  complicated  with  debility  there  was  improvement  in  general 
DUtrition.  In  one  case  where  great  debility,  resulting  from  congenital 
syphilis  existed,  the  improvement  in  general  nutrition  was  most  sirikinj; ; 
and  in  that  case  general  faradization  was  mainly  used.  In  iiiosi  of  the 
coses  treated,  the  tisua)  medication  in  wide  variety,  including  quinine, 
had  been  tried.  All  medication  was  stopped  shortly  aflci  the  electri- 
cal treatment  was  adopted. 

Imcntintnet  of  Urine. — Thisvery  distressing  infirmity  will  sometimes 
>-icld  to  local  or  centra)  galvaniiation,  but  the  good  rcsulu  that  are 
ubtwied  by  these  methods  of  treatment  are  not  always  permanent. 

In  conjiiction,  howMfer,  with  other  tonic  remedies,  it  it  undoubtedly 
a  valuable  aid  in  the  treatment  of  this  disease. 

In  cases  where  there  is  an  almost  absolute  want  of  control  over  the 
bladder,  the  local  application  of  the  faradic  current  ts  strongly  indicated, 
and  will  frequently  alleviate  the  sj-mptoms. 

Tlie  following  case  is  illustrative  of  the  good  eflecte  that  may  occa> 
sionally  follow  the  use  of  electricity : 

/Kfntinentt  9/  urin*  tinctHrth  in  »  cJtilJ  agednx — Rnevery  im  six  menlhs  uiidfr 

Ittet  /arodttaiien. 

CaseCXXXVICI. — Willie ,  a  I'mle  boy,  agH  rii.  huA  been  annnyni,  more 

or  Ieu,by  thHwnnt  of  canlroloverthe  bladder  since  hi*  blrlh.  He  mvanabl^  net  htt 
bed  nt  night,  KaA  it  vru  not  unuiuol  lor  him  to  meet  with  acddenta  by  day.  He  wu  a 
bie  healthy  boy,  and  (hcrefore  he  wat  Mibmittol  to  simple  localiMd  faradizailon. 
ITk  ircalment  v\i  not  kept  up  very  regularly,  but  once  or  (nice  a  weelc,  ai  he  hap- 
pcned  to  vUit  the  oniii:G.  In  about  b  month,  hii  tnollici  utncivcd  a  very  decided  Im- 
proraneni.  The  linpr(iT«n)«nt  iktwiy  continued,  and  in  the  couneof  itx  months  the 
•  pUicat  seemed  to  have  gained  Mdinary  control  ever  thU  fimetlon. 

Vomiting  and  Cholera  Infaninm. — Both  vomiting  io  children  and 
cholera  infantum  are  treated  with  advantage  by  bromide  of  ^tassium 
and  by  the  tonic  influence  of  sea,  mountain,  and  country  air.  It  would 
therefore  be  just  to  suppose  that  these  affections  might  be  succes^tdly 
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treated  by  electricity.     Dr.  Lcnte,  of  Cold  Spring,  inroriiu  as 
lus  iiod  exceltent  results  in  the  treitmcnt  of  vomiting  in  childnn  I 
faiadization.     Dr.  O'Rcillejt  oT  Louisville,  Ky.,  repoits  good  raulu 
from  fjtradizatioti  in  cholera  infjiDtiim. 

Infantile  Paralysis. — Paralysis  in  infants,  though  often  of  x  refta 
character,  is  so  rrct^ucntl)'  dependent  on  some  morbid  condition  of  ihc 
spine,  that  it  might  properly  be  included  under  ipinal  fiaralysis.  like 
paraplegia,  in  adults,  it  depends  on  a  variety  of  diseased  states  ai  u>: 
spinal  cord  and  its  membranes.  'I'hcrc  is,  probably,  no  om  p«tiiol»- 
gical  lesion  tliat  is  pathognomonic  of  this  disease.* 

The  synqptoms  of  the  disease  arc  paralysis  of  motion,  leilA  hst  cj^- 
trt-muteular  (entradilily,  tome  ancetlhesia,  great  JimmitticH  o/iemfa- 
ature,  and  muscular  atrophy. 

In  some  cases  the  muscular  atrophy  is  accompanied  by  fatty  dr^» 
eratioQ. 

Duchesne,  with  the  aid  of  the  microscope,  has  investigated  the  cce- 
dition  of  the  muscles  in  muscular  atrophy.     For  this  purpose  a  irocit 


Pia  ti7 — NoegecrMh't  Troesr. 

is  necessary.    Duclicnnc's  trocar.  Fig.  1 1 6,  is  introduced  into  the  mu 
open.    When  in  situ,  a  piece  of  sharp  steel  is  piiihed,  by  means  of  » 
button,  against  the  baib  of  Ihe  trocar.     A  piece  of  mosde  is  Ikui 
caught,  which,  on  the  withdrawal  of  the  trocar,  can  be  examined 

MicroKopit  Examination  of  MuseUs. — Nocggcralh's  instranO^ 
Fig.  189,  i>  introduced  as  a  simple  trocar,  and  when  in  situ,  the  wire  wo- 
mined  in  it,  being  pushed  for«'ard,  causes  Ihe  prongs  or  clasps  OB  iO 
eiticmity  to  emerge  a  liltie  separated.  Wlien  the  wire  ia  pulled  0**1, 
prongs  come  together,  bringing  with  thcra  a  piece  of  the  flesh. 

*  For  a  valuable  rimmt  of  tbe  pr«eat  stKteof  oorknowlcilgo  of  the /WA^fM^^ 
Im/aMite  Paratytis,  lee  t))e  paper  on  that  tubjed  by  Dt.  Uaiy  JBCob4  l»  ibc  \ia 
Journal  or  Olstettiet,  May,  1874. 
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We  present  the  cms  of  Ducheonc,  wUh  condensed  expUnatbni. 
Nomul  fibr&  ;—  Yiiv  tlcgrtc-      —  — > 


na.  iiS. 


Tta.  119- 


Vui.n 


Fic-  ilS  **  tcpcacnis  the  narmal  fibto,  wilh  IIk  iraiuTcne  Mric" 
Vi^  ii(>,  rao — "The  [nuiivene  uru;  are  lew  diitinct;   ihejr  are  fteqiitnll) 
brotien  ;  Oi«  lonpludin*!  hliKS  wc  more  mnd  more  mkrlicd." 

Skob^  degree. 


Fm.hi. 


Pm.  i«i. 


F^.  rsi . — "  Tlie  mowmlnr  fuda  ii  Minpoied  erttiMl/  of  lotigilUidiiul  fl1)fe«,  the 
tmuvcneitrue  hav in);  completely  diuppcucd. " 

"  B]t  the  tdde  or  the  muM-mlar  fibre  ailipuK  iltaue  b  obaervcd,  corapoied  of  cclb 
that  MC  eilher  (d)  (ound  ot  loflgiludinal;  there  >f«  Ullle  drojw  [^)  «f  fat  <tepotiI«d  \t 
the  mtuculai  fil;r«. " 

Kg-  132.^"  The  muacoUi  libra  have  itill  preierrad  tlinii  contractility,  ai  d  mi 
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VVi.  I*).  FlC.  04. 

Pi(f   113.  134.— "The  longiturlinBl  libm  luTC  become  lea fifUncf.    "ncMto' 
en\c*  of  bt  Are  more  knd  more  abundanl — again  cover  the  figure  almoit  <Bl«d^' 


Fic,  It).  Fio.  ■■«.  he,  iiy. 

Fifi.  laj. — "The  lonptuHnil  fibie*  have  dtuppMred.  We  we  tattf  fmi 
mnteculcs  very  clow  logcihcr  Mil  IlliU  dbtincl.  apecully  towards  tbe  •»•  o'  <^ 
fii-tla." 

Fic.  tx& — "The  Ett  becomM  Mote  abandanl  and  dlfficvlt  ;  the  Biinakt  teoo 
iiuirc  Irnrnparent." 

Kic.  127. — ■•DtxtincI  itioleculet  of  bl  are  no  longer  peccepilble ;  tbelkidatia» 
\Hntd  of  a  BliapclMa  maw. 

"  Kach  det^ec  of  futf  iransfonnittiffli  comsponb  lo  a  dq^tc  of  dccokniiM^ 
Riincular  fibre." 

EUctrih Diagnosis. — In  infantile  paral)-sis  there  is  dimtnutioD  Or  otHi 
loss  orelectro-mtttciilar  contrActility.  In  patients  so  young  the  cm- 
dttion  of  the  elearo-inuscular  sensibility  cannot  orcoune  be  uccrtiiDci 
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The  tactile  sensibility  is  in  some  cases  much  diminished ;  in  other 
cases  it  doe«  not  appear  to  be  affected. 

A  slighl  degree  of  arxstliesia  cannot  be  ascertained  in  very  yonng 
patients.  An  iniporlant  feature  of  infantile  paralysis  is  that  the  muscles 
exhibit  contractilily  tmdcr  galvanisation  when  ihey  are  not  at  all  affected 
by  faiadization.  In  this  disease  especially  both  cuircrits  are  necessary 
in  the  diagnosis  as  well  as  in  the  treatment,  a.nd  careful  regard  must  be 
given  to  the  "  motor  points." 

In  making  an  examination  of  tlic  condition  of  the  muscles  of  infants 
h  should  be  remembered  that,  on  account  of  their  flabby  character  and 
the  relatively  large  proportion  of  adipose  cisiiiie  by  which  they  are  sur- 
rounded, they  do  not  respond  as  reaJily  nor  as  perceptibly  to  electriza- 
tion as  the  muicles  of  adults. 

TrfoiDunt. — Galvantiation  of  the  nifected  limbs  is  the  method  of 
electrization  that  is  principally  indicated  in  infantile  paralysis.  In  those 
cases  that  fail  to  respond  to  the  faradic  current,  the  galvanic  is  india- 
pensabtc.  When  the  muscles  have  regained  thctr  contractility  under 
the  feracBc  current,  faiadization  may  be  u$ed  either  ilone  or  alternately 
'widi  galvaaiiation. 

Children  will  bear  as  powerful  currents  and  as  protracted  localized 
applications,  without  appueot  iajory,  as  adults  (see  p.  550).  No  stronger 
current!!  should  be  used,  however,  than  are  just  sufficient  to  produce 
full  muscular  contractions.  Tka  mestfriquenf  misiakf  is  to  ovtrdo  tkt 
•treatment — to  use  (m  itrong  currents,  and  tea  long  affpiuations,aad  thus 
weaten  rather  than  strengthen  the  muscles. 

Galvaniiation  of  the  spine  is  also  indicated,  and  in  connection  with 
the  peripheral  treatment  should  not  be  neglected. 

In  infantile  paralysis  the  general  health  is  not  necessarily  impaired. 
Those  cases  that  are  accompanied  with  general  weakness  should  be 
treated  by  general  as  well  as  localized  faradization  and  central  galvani- 
2alion.  Treatment  by  electrization  is  greatly  aided  by  passive  move- 
ments systematically  and  skilfully  used,  shampooing,  frictions,  and  the 
application  of  dry  heat  and  hot  water  to  the  affected  limbs.  (Sec  re 
Rtaiks  on  Accessory  Treatment  under  Hemiplegia.) 

I^egnofis. — The  prognosis  must  depend  on  the  cause,  the  probable 
mature  of  the  leiion,  the  length  of  time  that  the  disease  has  existed,  and 
the  condition  of  the  muscles,  especially  as  ascertained  by  electric  and 
microscopic  examination.  If  fatty  degeneration  is  much  advanced  the 
prognosis  is  less  Tavorable  than  when  no  degeneration  exists. 

Cases  of  a  reflex  or  functional  character  may  recover  speedily  with- 

I  special  treatment.     Cases  of  organic  character,  which  constitute 
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the  majority,  and  which  have  gone  on  to  atrophy,  recover  oiJy  sloiHy 
and  under  faithful,  persistent  treatment.  It  is  larely  indeed  that  pa- 
rents or  giiarlian&  have  the  patience  or  the  means  to  persevere  and 
obtain  the  full  benefit  of  which  electrization  is  capable. 

Frequently  the  improvement  ra.pidly  advances  to  a  eertAin  grade  aod 
then  balls,  or  advances  so  im])erccptibly  as  to  discourage  the  parent. 

Parafyiii  tf  U/t  arm  ;  alr^phy  «/  delttid—Na  rttpentt  at  fir  ft  t»  faradiaaiiam  ■ 

Imfirot/emttit,  but  not  rttn-rry,  nmirr  gotuaniuitian. 

CasbCXXXIX. — S  hojragci]  14  raan[hi,wuKui1rlcti1y  taken  with  complcle  ptnlfib 
o(  the  left  arm  aDcr  expo&tiK  to  cold.  He  OLiue  under  our  obaemiloa  abo«t  a.  mm.\ 
alter  Ifie  Kiiure.  W<  found  it  impcMoiblc  to  pioduM  the  tli^tcsl  oontractioaa  of 
the  musdcs  with  (lie  fkiaidic  cuircni.  After  two  RppUcalions  we  icMntcd  to  ihc 
gnlvBnic  cnnenl. 

Immedialc  conlrAclion  »f  all  the  paratjricd  ranicla  followed  it«  lUtt^  oad  the  Htursl 
power  wiu  rcstornl  Mnicwiiai.  so  that  the  cliUd  wu  ciiK)>lecl  10  tlowljr  dote  andofwn 
the  hand.  After  another  limilar  applicalion,  the  foradic  ciuTcni  was  as  effickOom  in 
fHoiiucing  mukcil  i^ntracljonci  u  llic  {•■Ivoiii?. 

Wlicn  trciltucnl  had  been  conliminl  about  1  month  the  child  mnM  ue  the  hand 
and  forearm  perfectly  well.  The  upper  irm  was  connderaUy  tni|iTOTCd,  M  fara* 
powrr  pr  movcnicnt  wai  concecncd  ;  but  the  deltoid  mutcle  Iiad  MropU«d«  tadnt 
Mibieqiicnl  treatment  xufiicccl  to  gmtly  improve  it»  condition. 

Faraiyatt  c/  tt/t  arm,  uritA   airgpky  0/  dttl'tiJ,  faiutd  fy  tJifMure  t&  e^U^Jf* 
rafOHft  at  fir  It  U  fararinaliaH-~-fmfravemeni  iinifrr  fnlvartiuitian. 

CasbCXL— A  «hort  time  he  fore  we  «aw  tTie  child  he  baJ  been  eifxned  («th 
hare  inni;  and  shoiddrr^),  uhiie  riding  in  the  horse-cart,  in  cold  draiij-htiof  wiwl.  A 
few  boun  «ubte<]ueiilly  the  mother  6rit  noticed  thai  ihe  child  used  the  iighl  Mm  dlo- 
ecihcr,  and  upnn  further  ctaminaclon  she  discovered  thai  the  left  win  •*■■  petfeel^ 
powerlew.  Pieviotii  to  the  attack  [he  Utile  patient  liod  been  mfTering  eoaodmUf 
from  the  uritatire  procco  of  leelhing,  which  hod  lomcwhal  redutrol  him  in  hcaU 
and  ficiih.  The  deltuld  was  atrophied.  Nu  inlcnidl]'  of  ifie  farailic  enirent  which  m 
felt  Jutlifin]  in  Applying  la  ihe  allected  arm  produced  Hx  tlightetl  elSxt  ;  bat  wIms  ■ 
golvoRic  cuiTcat  of  mod  r  rate  power  wo*  mode  uMof,  ihc  inukclet  uf  ihe  patralysed  linh 
itiqKiiidtd  almost  aa readily  xslboic of  the  health/ ude.  The  improKineni  under  the 
uce  of  the  galvanic  current  wa«  for  a  lime  quite  marked.  He  very  toon  regained  faO 
power  orrr  Ihc  hand  and  forcami,  but  wm  unable  for  a  long  while  to  move  the  BpMr 
4im,  an.d  when  tmiinieni  wo-t  di  icon  tin  tied  nfler  nonie  twenty  apflicalions  had  Inai 
given,  it  vru  inip<»«i1>le  for  him  to  raise  ilie  arm  readily  from  the  nde.  NotwtthifaBd* 
ing  the  appToxiniation  [o  a  perfect  cure,  the  farodic  currcut  would  peodnec  oaJy 
fixblc  conlractians,  white  under  ihc  inHucncc  of  the  {livanic  cnirait  (be  clectio-ai>» 
culor  contraiciUlly  vru  vigorout. 

firalytU  »/  rigAt  Ug  /Mowing  diarrhra—RapiJ  rtcavtrf  imJtr  gtneral  far^ 

iiiuiti4n. 
CaSS  CXU. — A  gill,  aged  14  month*,  was  brouelit  to  nt  inScpieiiiber,  tiAj,  u 
le  treated  foe  an  at'  idt  of  paralyuf  that  occorred  iLx  week*  before.     Duiin^  the  : 
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met  she  bad  wlTaci]  from  «.  dUnhccn,  whicb  had  cotuddenbl;  tcdnccd  Ixt  b  tlnngtli 
■ltd  6Nh,  ukI  ju&t  >w«c)c  bcrocethe  tec  becune  (lanlywd  ihcex^cdcni-cda  mere  at> 
lackof  cliolef*  mfutiBin.  The  mother  of  lh«c1ilLd  Ani  observed  wme  lunen«ia  of  the 
rijcbl  Icct  tlijU  IbUoircd  fihonlj'  sfkcr  a  fall  from  a  iJ^air.  In  two  4Ays  llw  kg  wu 
wiihont  the  iligfalett  power  of  nvitjon.  The  limb  iru  cold.  The  unproTemeui  follow* 
ing  clMtricaiion  wm  in  tlu»  iiuUnce  unnwAllj  rapid.  Two  apfilicklioni  with  lh« 
fiiradic  cBnent  resulled  in  midc  progrcHi  bm  after  llic  ttiird  vitil,  when  the  galranic 
current  wax  uied.  the  impfOTement  wm  ncjr  marI:eiL  The  muKles  be\ot¥  thr  kne« 
ccnlrscted  ingo(»u»])>  for  the  finl  tiow  ■nder  it*  inllu«iice.  niul  in  the  tourie  ol  thrt« 
wecki,  under  the  ilicnuiiag  use  of  the  two  cnnenia,  a  ptrfcci  cure  w«*  efbct^l. 

Parafytia  */  tli  auHfW  ilaHiUng — KHtirr  ton  «J  rtaetioti  to  i»/t  ntrrtnU—A^ 

froximale  rtcaoerjr. 

CA£I  CXLII.— Matter  C.  K.,  a|[ed  four,  wai  rent  to  as  1^  Dr.  S.  II.  Mclltoy, 
flIMtw  "iutk. 

Ir  SqMerobcr,  i$77,  the  patient  sufTcrenl  from  a  «evereatuck  ordiilhand  fever, 
tollowvd  bj  conviilnre  feiiurriL  One  week  fub^iifntl^  the  right  lef;  vm  ronnd  to 
be  completely  para]>ted,  the  other  limln,  with  the  eiccptioD  of  the  loll  mm,  haag 
aUo  alliKtei].  but  In  a  \en  degicc  In  Mircb,  i$7K,  six  monitii  bier,  the  ca.w  cum 
under  our  caic.  The  leg  wiu  xpfureacly  without  life,  quite  cold,  ud  atrophied  to 
thelut  de|[re«.  while  the  elect ro-iii ovular  contracliUi;  was  completely  abolbhet), 
■nd  protiabtjr  luul  been  fur  vimie  lime.  After  n  month's  Ireatmeut  l^  {cnernl  lara- 
iBiatioit  and  localised  ^Ivaniulioii.  the  Eetiatal  condition  had  toaawbu  improved. 
but  there  wu  nol  the  dightctt  evidence  nf  rctiirnbg  gnlTmo-muKuW  contnctility. 
In  two  wccii  more,  howci'cr,  contiocttons,  ivimtisl  itnjKTceplible,  w«»«  ohtcived. 
These  incmicd  very  ilowly,  and  It  was  lix  ironlh*  before  the  miucle*  re!)|K>nded  la 
the  leait  degree  to  bradiantion.  At  the  pre«ent  time,  after  a  year  of  the  mo«t  pcr- 
nslcat  eadearor,  the  cantraciioni  ate  cannderable,  tbc  limb  bat  incrcaicd  much  in 
■ite.  in  cifcnlatio*  it  (tood,  and  the  child  no.  with  (he  aid  of  a  chair,  move  about 
qnile  readily.  We  conceive  it  to  be  (Hf-evidcnt  that  if  thi»  p«tteal  hul  not  been 
treated  wilb  onusual  per^cncy,  or  if  aciire  meuutca  had  been  delayed  much  looker, 
a  condiliofl  of  lifC'luu);  heipieuncti  would  have  foUowed. 


In  consideration  of  the  absoluie  and  hng-eenlintttd  poralysit,  and 
[Uit  of  eUetrie  retfonte  U  zither  turrtHi,  the  above  result*  h»ve  ini- 
presied  «s  deeply,  and  should  teacli  th.it  even  desperate  cases  ofinfan* 
paialysis  should  nol  be  t)a:)iil>'  abondoacd  to  their  fate 
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-Tki  ineJical  diseases  of  lh«  male  geiiiial  organs,  for  which  electri 
b  chiefly  indicaicd.  are  sperma/errh«a,  teminal  cinifswnt,  tmpo- 
Unct,  iiutHtin^n^*  0/  urint,  An^^ralytit  of  the  bUiidir. 

As  it  has  beea  doubted  whether  the  rcsourccii  of  the  eltfctro- 
iheritpeulics  aie  capable  of  affording  any  decided  and  lasting  benefit  in 
these  diseases,  we  hcTc  record  cot  only  as  the  result  of  our  owu  ex- 
perience, but  from  a  knowledge  of  the  experience  of  others,  that  ro 
case  in  which  there  have  been  reasonable  grounds  for  hope  can  b« 
said  to  have  been  fairly  treated,  until  ihe  piojKr  application  of  dec* 
tricity  has  been  attempted. 
H  It  should  be  reoiarked  that  of  spenuatorrhota,  seminal  eniissioni,  and 
impotence,  the  latter,  taking  ihe  cases  as  we  tind  them,  yields  Ihc  most 
uiiifornily  and  readily  to  electrical  Ircalnicnt.  Theix:  three  conditions 
are,  however,  very  frequently  3<>5odatcd,  and  the  symptoms  of  cadi 
may  be  so  intermingled  as  to  render  it  dit&cult  to  decide  which  presents 
the  most  prominent  indications. 

»Sptrmalorrhiza. — 'ITiere  can  be  no  question  tiiat  true  spermatorrhixa 
is  much  lew  frequent  than  is  generally  believed.  It  coiisiata  of  an  in- 
voluntarj-  discharge  of  semen  wi(h.out  erection,  and  as  there  are  seven! 
secretory  glands  besides  the  testicles,  the  secretion  from  which  lubri- 
cates the  urethral  canal,  and  may  even  appear  externally  in  a  healthy 
condition  of  ihc  parts,  Ihe  activity  of  charlatans  has  had  a  lair  field  in 
which  to  excile  alarm  among  the  crediiloLi>. 

Stminal  emissions  con&istg  in  an  involuntary  discharge  of  seminal 
Huid  with  erection,  and  demands  treatment  only  when  it  becomes  ex* 
ccasJvc,  and  is  assocutcd  with,  is  dependent  on,  or  is  the  cause  of 
constitutional  disturbance. 

Trfaimeni. — In  regard  to  the  treatnu-nt  of  spernutotthiBa  and  semi- 
nal einisuons,  it  is  hardly  necessary  to  say  that  no  one  method  of 
electrization  will  answer  in  all  cases.  The  ajipiicatioas  iin^y  bi:  local- 
ized externally  or  iniernilly,  and  in  addition  we  frequently  use  with 
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advantage  general  (aradization  and  central  gatvanizalion.  There  is  one 
oietliod  oT  procedure  concerning  ihc  ill  effects  of  which  we  have  jiosi- 
tivc  convictions.  Wc  refer  to  suong  galvanizstioa  of  the  cjacjJatory 
duels,  or  the  parts  in  tbcir  immediate  vicinity,  by  means  of  the  insulated 
catiieicr  electrode. 

It  is  tiue  that  if  employed  with  great  caution,  a[>d  with  a  ciirrcDt  of 
very  feeble  power,  no  harm  may  rcault.  Ciureols  of  con^dcrable 
eieclrolylic  power  even  may  frequently  be  borne  wilhoiit  any  after  ill 
elTecIs;  but  it  is  equally  true  thai  these  same  applications,  whether 
weak  or  strong,  have  id  numbers  of  instances  been  followed  by  pco- 
found  and  la&ling  irritation. 

Deaths  have  been  known  to  result  from  the  effects  of  tbe/iv/« 
eaustiqut.  From  the  history  of  one  of  o»r  cases,  it  seemed  sufficiently 
clear  that  this  treatment  had  laid  the  foundation  of  an  obstinate 
stricture  and  in  another  Ciise  of  complete  destmcttoa  of  the  virile 
power,  it  wat  evident  that  the  i^ymptonu  were  in  a  measure  due  to  a 
most  severe  and  ill-advised  cauterization  of  the  ejacolatoiy  ducts. 

l-^icctrolytic  action  is  of  course  more  completely  under  control,  aimI 
although  its  action  is  different  from  that  of  the  cau&lic,  it  is  yet 
occa^ionaUy  followed  by  sub>ianlially  the  some  results,  and  wc  ha>i. 
tale  10  make  use  of  it  in  the  irriuble  conditioas  that  we  are  COD- 
aidcring. 

In  lieu  of  this  procedure,  however,  and  in  addition  to  the  extenttl 
methods  of  treatment,  wc  are  highly  in  favor  of  the  direct  application 
of  the  faradic  current  la  the  urethra,  and  on  the  s.auic  ]mnciplcs.  and  to 
meet  the  same  indications  that  the  occasional  introduction  of  the  ordi- 
nary catheter  is  attempted.  Mechanical  prcssui«  alone  tends  to  uaknad 
ih-  congested  capillaries  ^i^d  to  very  decidedly  lessen  the  sensibility  of 
tbi  urethral  nerves,  and  when  combined  with  the  vibratory  action  of 
ihc  faiadic  current,  we  are  convinced  that  its  good  effects  are  marlccd- 
ly  ncrcased. 

impctente. — The  mildest  and  most  frequent  form  of  impotence  mani- 
feftrii  itself  by  a  premature  ejaculation  of  semen,  with  no  special  diminu- 
tion of  sexual  desire,  but  with  some  impairment  of  the  power  of  erection. 
A  somewhat  more  persistent  condition  is  ihown  by  an  a]>preciab]e 
diminution  or  capricJuutiness  of  the  sexual  appetite,  with  a  marked  de- 
crease of  the  power  of  erection,  and  again  there  is  not  unfrequenily  an 
entire  absence  of  sexual  desire  and  power  of  erection.  Another  form  of 
im}  .>lence  may  be  tcnncd /f)'M/c<j/.  The  unfortunate  subjects  of  this 
con- lition,  ignorant  of  what  the  normal  sexual  a)»petite  should  be.  often- 
tinim  snpiwse  thai  in  their  case  it  isdcficient.     Depressed  and  distracted 
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bt  seir-broodios,  tli«y  soiDCtimcs  fulfil  their  ovrn  dark  forebodings,  and 
fail  in  their  preliminary  attempts  to  accomplish  the  sexiial  act  through 
the  rerj'  intensity  of  their  desire. 

We  shall  not  atteni|it  lo  enter  into  any  consiilcration  of  ihc  caiisalion 
of  these  symptoms,  further  than  to  say  that  lh<;  vast  majority  of  caicf 
of  this  character  are  brought  on  by  the  same  general  cauKet^  mastur- 
bation, or  siidnenly  breaking  off  the  habit  of  majilurbation,  excessive 
sexual  indulgence,  prolonged  contiaencc,  oc  by  any  influence  that 
debilitates  the  system. 

\ot  only  in  iu  inri]>ienl  hiil  in  its  more  advanct-d  stages,  impotence 
not  unfrcqiicDily  is  the  result  of  organic  dist-asc  of  the  ncrvc-ccnues, 
and  its  Ireaimcni  by  electricity  is  of  importance  only  so  far  as  it  serves 
as  an  illustration  of  th«  extraordinary  sttmiiUting  or  tonic  influence 
of  the  remedy.  We  have  had  paticnta  suflfirring  from  incurable 
clironic  hemiplegia,  progressive  muscular  airophy,  locomotor  ataxia, 
etc.,  where  there  has  been,  under  local  and  general  clcctriza:ion,  & 
most  extraordinary  increase  in  the  desire  and  capacity  for  sexual  inter- 
course. 

ElectrO'Diaj^misis. — Anastftesia  e/  cntJtalf,  usually  Ifu  Itft,  of  tke 
peuitt  is  a  condition  not  unfrcqucntly  observed  in  diseaaes  of  lhca«  parts. 
This  may  he  detected  by  an  electric  examination  or  by  the  !«Mhc«iom- 
etcr.  This  peculiarity,  which  was  first  pointetl  out  by  Schiib,  we  have 
observed  in  a  number  of  instances.  With  amesUicHia  there  maybe 
ooldoew  and  blacness  of  the  sexual  organs. 

Occasionally  the  aniesthcsia  is  quite  profound,  and  as  a  rvie  the  sex- 
ual weakness  is  in  proi»)riio»  to  the  degree  of  the  anssthesia. 

The  numbness  in  these  cases  i$  more  than  an  accidenc.il  association  ; 
it  would  indeed  appear  as  if  it  were,  lo  a  certain  extent,  a  cause;  for  by 
the  application  of  the  ordinary  electric  brush  to  the  parts  in  the  same 
way  that  we  treat  any  case  of  local  an^sthe&ia,  the  numbness  is  often 
removed,  and  the  integrity  of  the  sexual  function  restored. 

ItyperiUikttia  of  the  urethra  is  a  condition  tlint  ii  sometimes  ob- 
s^rvedr  especially  in  patients  otherwse  rerv-oiis  and  irritable, 

In  the  worst  stages  there  may  be  atrophy  of  the  testicles  and  the 
penis,  and  a  diminution  of  temperature  that  is  at  once  perceptible  to 
the  band. 

IVtaimtni. — In  the  consideration  of  the  various  d^ees  of  impaired 
sexual  power,  the  question  at  once  .irises,  What  ore  the  indication^  and 
how  arc  these  indications  to  be  fulfilled  ?  In  the  milder  forms  of  impo- 
tence, where  there  \a  simply  premature  ejaculation  of  semen,  with  some 
diniinutioR  of  the  power  of  erection,  as  well  in  the  more  advanced 
36 
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stnge«,  where  ihe  desire  is  capricious  and  the  power  of  erection  iirelif 
well  destroyed,  it  is  t-vidcnl  tliat  there  iiiusl  be  a  degree  of  paialysii  al 
the  root  of  Uic  disociicr,  dciicndvnl  oil  structural  changes  in  tlie  oenre- 
centres,  or  eite  thU  impaired  power  or  tone  in  the  miiicles  and  er«ctile 
tissue  may  be  of  a  punrl/ local  character.  In  the  latter  case,  the  uhU- 
cations  are  clcaity  ibc  iiaiiic  as  in  other  fomis  of  local  paraly&it,  and  bjr 
farodiatkoa  of  the  ischio-cavcnioms  and  bulboHiavcmostu  muscles 
much  may  be  accomplished.  In  recent  cases  of  impotence,  where 
there  is  contidetnble  power  remainint;,  as  weU  .-u  in  a  more  advanced 
stage,  where  the  power  is  approximately  lost,  wc  not  un&equentty 
find  that  the  seminal  secretion  is  markedly  reduced,  not  only  in 
quantity  but  qii.ility;  and,  reasoning  from  analogy,  it  would  seem 
ih&t  in  such  cases  there  were  undoubted  indications  for  the  u»c  of  elec- 
tricity. 

'ITic  galvanic  current  especially  has  the  i>ower  of  exciting  loincreawd 
activity  the  fiecrelory  fiinclion  of  various  glinds,  and  not  seldom  ac- 
celerates physiological  mucous  discharges.  The  salivary  and  lachiy- 
mal  glands,  as  well  as  the  liver,  arc  susceptible  lo  sliniiilation  by  elcc* 
tTization.  and  it  is  undoubtedly  true  that  Oic  lacteal  secretion  has  been 
augmented  by  passing  ihc  current  through  the  breast*  of  nuiaing 
women.     (See  chapter  on  Nuirtiion  in  Electro- Ph)'siology.) 

It  is  highly  probable,  then,  that  a  dcticicncy  in  the  secretion  of  semen 
when  it  is  dependent  on  local  paralysis  or  exhaustion  of  the  nerves  con- 
trolling this  function,  and  not  on  p.\thological  changes  of  a  structural 
character,  may  be  successfully  remedied  by  galvanizing  the  spermatic 
nerves  and  testicles.  Wc  caiinoi,  however,  in  all  cases,  depend  on 
local  ircatnicnt  alone.  Not  only  may  impotence  be  associatod  with, 
but  it  n)ay  result  wholly  from  disorders  of  a  general  character.  The 
excessive  use  of  sedative  narcotic  remedies,  sedentary  habits,  and  geo- 
eral  malnntrilion  from  any  cause,  lead  to  the  condition  under  consider^ 
ation,  and  demand  the  general  cnnstitulionol  tonic  influence  of  general 
faradization. 

Tl^e  vesicuL-e  seminales  and  the  testicles  may  be  affected,  and  itt 
some  patients  very  powerfully  and  sensibly,  when  one  of  the  poles  is 
applied  to  the  lower  part  of  ihc  spine,  and  the  other  to  some  point  on 
the  thigh  or  aga-in^^t  the  perineum,  A  very  good  way  to  affect  tbe 
tnale  reproductive  organs  is  to  apply  one  pole  &niily  against  the  peri> 
nxtim,  and  the  other  uix>ii  the  te^ticVes. 

Faradization  of  the  genital  organs  should  not  usually  be  protracted 
longer  than  five  to  ten  minutes;  galvanization  from  two  to  eight  min- 
utes.    Tlie  faradic  current  would  appear  to  be  preferable.     Impoienc*, 
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live  Ktninul  cntlsstons,  mxy  somedmes  be  treated  by  connecting  the 
sti.'r)  sound  inlrodticed  into  the  urethra  with  one  of  the  poles  of  th^ 
rar?(iic  cuncnt,  thus  combining  the  toning  effect  of  pressure  with  thrt 
toiing  effect  of  electricity  on  the  relaxed  parts. 

Aspfrmatism. — Impotence,  a<  before  remail:ed,  may  man- 
ifiest  itself  by  many  symptoms,  and  in  various  degrees;  but 
there  is  one  phase  of  it  tlia.1  is,  wc  believe,  not  very  com- 
mon. It  consists  in  on  inability  to  ejaculate  i<mcn  while 
the  power  of  erection  remains  vigorous,  and  to  (his  condi- 
tion the  term,  asperiiialUm,  was  first  pr<^»ed  by  Roubaud 
in  1855. 

Dr.  Wm.  H.  Van  Baren,  in  an  article  published  in  the 
AVw  Yffrb  Meduat  Journal  for  November,  1868,  suggested 
that  the  difficulty  in  cjiciilattng  the  semen  nas  caused  by  an 
exaggerated  spasmodic  t-ontraction  oftJic  muscular  libresof 
the  walls  of  the  ejacuLitory  ducts,  leading  to  their  occlusion 
under  extreme  excitement.  On  this  iheor}*  it  would  seem 
that  the  indications  called  for  galvanisation  of  the  cjacit* 
latoiy  ducts ;  but  in  two  cases  that  have  come  under  our 
obMTvation,  amd  that  might  fairly  be  placed  uodcr  the  head 
of  this  afiiectioii,  the  treatment  foiled  to  atfurd  relief. 

Sfermatfrrktca  luttctattd  tokh  fr*foHnd  mtntai  amd  fifytUal  4tfrtt- 
tiv* — KapiJ  rMsvtry  umdrr  geutraJ  and  l»taiiud  fartdiiatim*  atJ 

OUEl  C.VUII. — Mr.  T ,  a  youth  iged  17,  nme  under  our  car* 

April  )3d,  1875,  for  the  relief  of  tpermatonlKcA  uMcbtc*!  with  pro- 

fciiiiid  menial  uid  pbysical  depteaon.     The  paiiml  was 

of  a  highly  netvoiM  orgsjiintlon,  uid  uitlbuied  hit  ty  mp- 

lOBS nuinl J  to  the  Ti<^  of  oiattarbfttuiii,  which  he  htd 

pnctived  for  a  nurabcr  of  jnux    Tlie  muKlei  were  in 

a  flabby  oondilion ;  there  wu  nurked  ■ntnnui,  tnd  hit 

tfrva|[lh  hardljr  permitted  him   to  wiih  half  •  iotai  fvy  iffl, 

blocks  without  the  onset  of  a  paroiyMii  o(  cardiac  [ul-  inntUttd  Caihcler  ElMttodt 

pitaiton  with  utier  ethauntion.     The  menial  faculuet 

iiTcr<  wcalicntd,  and  at  ihctuunc  lime  tua  feelings  were  ia  nuch  aratidilionorhypocJtfMi* 

Ariaca]  deprtMion  that  I<e  wouk!  allnvr  no  hope  of  reeovery  lo  enter  hU  [hougbt. 

EiBMioiH  of  Koieti  occurred  regnliirly  two  or  three  liinei  a  week.     The  patient  wm 

nune^iately  mbmitted  to  Ecneral  bradLution  with  altenutions  of  ccnirnl  ;;atvan- 

faalion  and  localind  fztadiration.     At  the  end  of  n  month's  treatment  it  ins  fouiul 

(bat  ihtrv  had  Ixen  bat  three  scmiaLl  cmiHons,  and  during  the  lost  two  week*  iiftiu 

at  «1L     He  liad  become  deddedljr  bopcfol,  uid  could  cxcr^Ue  hothmind  and  body  t4 

a  far  greater  cRtent  than  for  kx  monihi  before.     The  treatmenc  was  diarominued. 

■ad  the  patient  left  the  e'ty  for  hii  home.     At  is  the  ucnal  coune  known  under  dnt 
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Ur  ccnditions  ^^'  in))W4v«ra«it  Mslinatd  mnntempUdijr,  and  baton  tbc  <lo«  ol 
t)ie  Mmmer  ■  perlect  lecoverx  iru  complete. 

SpermMvrrlma  *ne<iMtd  witM  extremf  nervottr  fxiiiwifiatt  «f  tkrtt  ytmrt*  ttnmj 

Cxti-  rXMV,— O.  H,  \V.,  (I  yniini;  nan,  agui  i««rryfit«  yt^n,  came  toiu Srp- 
lenhcr  t^ih,  1871,  comptiuning  or  «  p«ru*ten[  tperrnitorrliflca,  k9ociat«d  with  gnat 
physical  and  Dvenial  dcpmuan.  Thrt«  years  bcfort,  be  Ant  obtcrvol  a  deddel 
we3i:iicn  uf  the  eyeiighl,  to^hrr  mih  uccnuanst  noclunul  emlnioiu  of  Mmca.  Ii 
ihcinM  li«  Unle<1  flial  lbei«  wiTiptotnk  imniciliatrlj'  foIlAvcd  a  uveM  alt>>;k  <A  titlUm- 
mation  of  ibe  bowcK  v'iili  mlaiinentfnls  of  the  mccntciic  elatida.  All  liit  life  bo  had 
imitilgcti  in  niattiirbatinn  ma  coniulcrnble  exicni.  HU  ncrvi>ut  lyviem  hail  been  w 
i:<Mnpl>tcly  iipwt  lliat  f.ir  three  yetrs  he  IirJ  l>r««  unnMe  to  Uudy  rx  to  wnrrL,  and  at 
medicaiion  tuid  Chr  inAucnces  of  rmvcl  and  cbnncc  hnil  Totlcd  lo  bendil  bim,  he  bq^aa 
to  (lei.pair  of  recovcfy,  luid  became  tenfold  mure  licfponHent,  tad  wat  »■  ifiluotd 
phyMiinUy  ih&t  h«  wat  unable  lo  walk  mor«  tUan  two  or  lbr««  ikorl  blo<lu  wfthoul  > 
Knsc  of  ul  ler  cxbauilion  an4  a  wrcncu  Hud  "  tirawing  d^vrti "  in  the  ■bdomen  ilia; 
wut  abooluiely  pninful.  Seminal  emiBlons  occurred  almoM  erery  night,  and  addad 
immensely  to  )iii  mUcry,  both  oienlal  and  phyiical.  Al  an  evideoee  of  the  eieca- 
dvcly  kimJiIvc  condition  of  ilic  ccnttal  nervous  system,  it  may  be  staled  that  a  faradk 
eorrent  of  modenle  tlreni^th  applied  to  (he  tacrum  and  Inmlmr  tt^tAx  produced  by  n- 
ll«x  >i-tiiin  a  de>:iilci)  iinuUnj;  >«nuit!uii  in  tcvcitd  remnle  parti,  aad  npecially  on  the 
crumi  of  the  lifoil.  The  patient  nai  lubmiitol  to  i^eial  riisdiiaiioa,  and  (mdcf 
the  influence  of  s  ilnMii  a{vp|jc-alirint  hnjiTovcd  cnti^ldi-rabW  in  ilteng^lh  of  mind  and 
l>ody.  Si)b«e'|Ucnlly  inuiy  >.iniil>r  api>t)ca<i<>ni  MtcomjitlUieil  noiliiiij'  more  for  htm. 
(iaiiratiijaition  of  th:  hniin,  Minpaihetir,  uiil  spinal  t^onl  wa>  then  rooned  to.  A 
new  iinpeiat  «eeni(()  to  lie  immnnruitety  iin|Kirte(l.  The  etnliMam  baeatae  Um  fre<i«etrt, 
Hid  fiDaUy  UKuneil  w  xlOum  ai  to  oceiiiii:ni  liule  remark.  The  power  of  coaliuuMi 
ihotight  (ctuincd,  and  at  the  end  of  inoiher  month,  he  left  ui  apparently  rccoicfpA. 

father  ef  Ik*  ttiual  fmarr  and  spermatvrrkva  attftiaStd  with  kfjt^Jkamdrtmif— 
KdrMftry  HtJer  tttllral  gahMmHaiitn  and  tte^uJ  faradai^iam. 

Case  CXLV.— Mr. came  to  u«by  the  advice  of  \it.  John  Byrne.     For  «»- 

cral  years  Iw  )<»<!  1<ccn  afTccicd  vritli  an  cii'CC4»t*c  irriDi'>l1lty  of  the  genital  oryanx 
'n  coiucquence  nf  which  be  had  become  l>nih  phyrirully  and  nientnllj  depecned.  Is- 
nhmtary  <jacuUii>:>n<' of  lemen  were  frequent,  and  occurred feserally  dmiBgaUapBl 
nieht,  while  the  ability  to  ]>ciromi  utiiTactorily  the  act  of  coilion  Mcmed  almoM 
inert. 

The  patient  wan  tmtn)  hy  centml  g;a1vanl(ation  and  by  laradSMtiom  localM 
directly  through  the  genital  apporains, 

TIm  beneficial  resulti  of  the  troalmcnt  wrre  s»>n  matt  decide>lly  maiiiraitrd.  Tkt 
inroluniary  em!«lant  ceased  in  the  course  of  a  month  alnxHt  entirely,  and  l^  th[ 
pofrct  returned  in  full  force.  At  a  aataral  muli.  the  tncntal  balance  war  tvslcnd 
and  the  patient  left  ut  quite  hopeful  and  happy. 

Congtnital  imfttmtt,  vUh  tXt  uituif  imOima  uniinp«irtl-~Ki  htfrM-amnti, 
Cakr  CXLVI.—A  very  intcrestuig  com  of  congenital  impulenoe  fell  luder  tmt 
ob«ervation  in  February,  187a. 
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The  patient  wu  ■  yotmg  man  aged  3CV  and  altho«|>h  the  moiil  inuinci  wax  fully 
devdojiM^  ukI  sitroii(  fMlutg;  df  texuil  dcMre  bAd  been  lannif^tttxl  Uom  hi^  nrlieU 
nanbood,  yet  be  bod  ncTcr  «t  any  liiiK  been  abk  by  aniAcUl  meaw  to  cadte  aaj 
OfgatK,  <tf  the  tlicfatcM  ejaculuion  oT  wmen. 

Actual  inCcfcounc had  nc*([  bcvn  alicmpled. 

He  was  sat^'ci  to  occadonal  noctiirual  emituuns,  ibat  wctc  accunpanied,  hon-cvct, 
by  no  pleasurable  Mntaiions.  Stnictunilly  (be  partn  teemed,  tc  be  la  enij  way  per- 
fect, and  the  bitU  ondoitbtedly  lay  in  wine  vn(inal  vay^rtv^i  k-onditUui  of  thenervoiU 
Hipply. 

Na  benefit:  woa  iSetifed  {ron  Ireaiment. 

Atmttt  ttmfUtt  impetintt  in  a  patma  aged  A,^—Ptrf«tt  rttitvery  under  hcaJiud 
f^r^it4tt*H  amtl  gatvumt^i^n  iff  lit  ifimt  and  iytafalhtiit, 

CasrCXLVII.— Mr.  X.,  a^ed  about  45,  «nu  ducclcd  tou»liy  IV.  Janice  Aiidct- 
ion.  in  the  iprinQ  of  iSji.  Tlie  patient  waa  a  Mnut,  vicurutit  roaa,  and  tbefailirr  of 
seveisl  childivn,  bnt  for  Mtneyean  he  had  obMTveit  a  gradual  but  decided  deocaNOf 
lexul  po»-cr,  and  at  the  date  of  liu  ap^licBiion  fnr  iicatmenc  lie  aaicnal  tlut  he  was 
alinoil  mmpleltly  iuijioteDt.  We  lubiuinol  hiuion  alicrnaicdayk  to  Jockllud  fata- 
duatloa  and  gelvaiuEation  of  the  lower  portion  of  the  c«td,  and  ac«aMonally  exieoilnJ 
the galraniatian  to  ihc  Iteck  In  order  to  bring  more  or  Icvi  cumplctdy  tuulcr  the  in- 
fluence of  llie  cnrrent  the  !tyni|)atheticity»eiii.  TbU  method  wix  faithftill)'  faitawed 
out  for  some  tix  WEcki.  WeeV  by  we*k  (lie  ])alicnl  obacf  red  inc-rcMin)-  wxiinJ  tapa- 
diy,  and  at  the  clow  of  the  licatmcnl,  when  he  departed  for  Europe,  be  claimed  to 
poises  perfect  seaual  rigiir. 

He  haa  aufliticil  tu  thi*  date,  1874,  nu  rclapte. 

Dimituttwm  sf  fmvr  e/trtrtian  in  a  marriii  man  in  lluprimi  «/li/t — C^fkdJagm 
and  dttiiUy — Rrttntry  tindtr  gtttral /ariafualidii 

Cask  CXLV'III. — Mr.  ,  amcrchvini  in  the  prime  of  lire,  and  to  all  appear* 

ancet  enjoying  eicellciit  healih,  contnlird  ua  for  laabiliiy  to  peifotin  stiiifactorily  the 
Act  of  oiilioo.  Tbi>  inabilliy  did  not  involve  an  ab>cnce  of  tcxuiil  dMiic,  but  unnply 
a  want  of  power  10  obiain  and  rciaiu  an  crcaiuo.  This  ^cDilenian  had  a  family  of 
seveial  efaihlren,  and  ilnce  hiinurriige,  many  j'can  before,  had  led,  according  to  hia 
atateoKnt.  a  anrect  and  rt^lar  life^  Ho  alttibulcd  tUit  picraaturo  decline  lo  early 
exoesaive  indolfciKc  and  abuic  of  the  sencrativc  function,  lib  outward  appcaranue 
belied  liu  general  comlilion,  for  he  suffered  much  from  headache,  and  oftcntialv^  Ml 
niiiic  iJi  tlic  in<iiinii£,  ridiit  vuioidcrablc  vu er vat  i  1^11, 

Ocaeral  da.-uiuti»n  wai  decided  on  and  given,  tof^lhcr  with  loral  applicatiom. 
He  continued  Irealmcnt  for  thtrc  weelct,  receiving  an  ajiplieation  every  other  <iay. 
The  te«alt  wak  entirely  utJifartory.  ilu  ^cneisd  condition  H-ai  k  inadi  improved, 
and  [he  «t|^r  o(  his  lexiial  or^niu  was  m  much  ioacaiicd,  iliai  lie  waa  enabled  to 
comptele  the  marital  act  at  satisfactorily  as  tn  hb  youth. 

impetiiut  0/  twtnty  ytar/  ttamding  taiOfdiy  lecal  faratyiis—SiPtbntit  and  loSd- 
neu  a/ tJu  farii — Dtfirittt  f^ttf  »f  ert^ti^n—Sliihl  ttvtiHal  tecrttiea—^o  tm' 
frwtmfU  mndtr  gaivanitaiivn  and  faradiutlion. 

Casz  CXUX.— Mr. ,  aged  44.  was  sent  by  Dt,  Jerome  Smtth  to  be  treated 

for  iinp(itc3(c«  of  nearly  twenty  ycar»' >taiidtn(r.  liVlien  but  17  yearsoldhecoDiracied 
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eowntioem.  ud  at  tbe  «£e  of  25  «u  aUMlMd  fej  qrflrikn.     At  tbu  line  ke  Ud  > 


Eoflktedbnaei 


'  cured  I 


r  dSMipuod  1 
befoftbwitliCBbjecMd  hinmlf  tot 
bnn  tntrodiKcd  into  il>c  lUctfatL  Ttiit  awteriiatloa  pnxhioed  eiccuiTC  Inflmtdia- 
tioa  tad  pain,  *ad  «raa  (ollowr'l  by  complcie  tmpaietuc^  auocuted  with  «  fedii^  otf 
BiiatnMa  aad  KJJnew  in  the  pcnia,  lie  bad  toted  uetaij  all  icmcdin,  awl  at  one 
time,  bf  ilwadviice  of  Dr.  Broon-SiqiHud.  be  had  Bcd  boi  uid  coU  doucbav  biU 
all  wilbottt  arMl.  Whe*  be  came  t«  m  llw  peoU  wu  qollc  cold,  aad  nack  Selo* 
the  naiuial  uac  Etcciiou  was  occauoiullf  pociibk,  bot  he  wax  never  abk  I0  a^ 
ooai{ilUh  tbc  mntilal  act.  Tbc  toio  were  of  an  tlaioit  nataial  dn.  and  wbm  tb* 
peati  wa>  artificialljr  excited,  x  taiall  amoonl  of  Mmen  woold  appear.  Tlic  peiii 
«M  appanuily  taialr*ei,  and  tlic  inpolaice  arat  naailettly  due  10  that  cauw  won 
iban  to  tbe  mani  of  ■•cniioal  ic^relion.  The  patient  »u  a  itoiil,  banly,  tiggroqa 
iR«B,  o[  a  fcdl  habit,  aibl  quiie  a  fr««  liver  j  and  neither  in  hat  comtenanM  aor 
la  hit  c^oeral  bearing  bctuycd  the  itigbtcH  cSects  at  ctgb  coBKioaiBMa  irf  hb 
afflKlian. 

Fow  applicatlonft  »f  tiw  Gmdk  cnrtent  wtre  given,  with  (bo  aOKt  of  Unapomilf 
■ncraaaog  the  vamih-of  tbe  foaa,  and  Botkias  norc.  The  galvanic  cnnaa 
waa  tlMn  uted.  It  Increased  the  dnndatkiB  b  the  peak,  and  con'ojuauly  hafbi. 
«n(d  the  (einpeiutnte  m<nc  than  the  fftnulic  eivtcnt,  but  no  pecmaoent  liencfil 
Tonltcd.  Our  patient  then  dlKOUijiaK)  the  IrcninKni.  owinc  t»  ibc  prcaaine  of 
bis  bmbrnt  ■yy—""  Ue  wouM  have  pened-eied.  bon««er,  IT  m  had  feit  wai • 
nnled  in  bokfiag  out  reaaoukUc  chuees  of  ■  nicc«uful  result  from  a  lon^  ooutm  of 
clKtiiraikia. 

fttmatH^a  iixkargt  amd  4t/ititnt  MttrHio*  af  umm,  rauitd  ty  tmttiM  MxawJ 

itditlg^nee — Rtrvt-trynnJcr  tMtrrmai  a»d  imttr-m»i guiv»miu>ti«n  f-f'/n-ir ifJamtwM 
AwiAtnn/  witA  mtxiiiiii  trttUmenl, 

Ca*K  CL. — Sir. .  aged  37.  (oraterij  a  gymnatl,  and  Utterly  a  fiefenicr.  cm- 

nlted  urn  Ma<r,  i^TO^  forseiual  wcokntK  brought  on  bjr  abate  of  the  vigaat.  TIm 
diacharse  was  jvemaiurc,  and  with  lew  cxciiement  than  Bsual,  and  ihcrc  was  a  maat 
fcM  deficiency  or  sKntlun.  I'he  pattest  was  exeeedlii{)y  muacaltr,  and  Ins  gOMnl 
health  was  ahno*!  perfect.  For  that  resMn  only  local  trcalraent  was  enplv^vL 
The  or(MK  were  faradiml  in  the  rtrium  mciliods  iwkc  a  week,  and  oocc  a 
InienMlgBlTaaiainn  wnu  employeil,  ilie  metallic  eilrcmtiy  of  ih«  caihewr  idii  liiih 
being  dirtvtcl  t*  aotr  as  powblc  lo  the  oriflcea  of  iIm  ajacolatoiy  dncla.  Al  dc 
same  time  the  patient  waa  directel  to  lake  amixiure  of  bromide  of  potaarinm  and 
wine  of  ergot .  Under  this  eoinbined  treatment  lb*  recovery  was  complete  In  It 
ty-liv«  applicaiioa*. 

Dtirimg  /Ar  laiitr  part  pf  Iht  trtotmtnt  I  A*  pattemt  Mienttd,  during  ttimat  t 
tMme,  t  vtry  grtat  iHereatt  im  tA^  fK^Hlity  of  temm  diiekafgid. 

J>tstases  ofihi  Bladder. — The  diseases  of  the  bladder  for  which  dee- 
triiation  b  chiefly  ciii|iloyed  are  inconlinerue  c/  urine  and  faraJyttt. 

Incontinence  of  urine  depends  on  an  irriublc  condition  of  the  neck 
of  the  bladde/.  While  it  largely  sympathises  nith  other  diseases  aad 
the  gereral  health,  ^,cin>:  frequently  a»oci»ted  with  hyiteria  and  spinJ 
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Utitation,  it  i<  vet  orienrimes  a  purel)'  local  a^ection.  There  are  van- 
ous  grades  uf  ihi;  di&raiit:,  from  simple  irnuibility  iliac  ijij.kes  it  ncces- 
sar}-  to  pa»s  the  water  wiib  unusual  ficqucncy,  to  uitcr  inability  to  slec|> 
through  the  night  wiltiout  unconsciously  "  wetting  Ihc  bed,"  The  for- 
mer condition  exists  mostly  in  adults — especially  in  the  hysterical  and 
the  aged ;  ihe  latter  is  peculiar  to  the  period  of  childhood.  Il  it  pro- 
bable that  the  pathological  condition  in  children  who  nightly  void  their 
urine  in  bed,  is  not  necewarily  worse  thiui  that  in  adults  who  only  com- 
plain of  being  obliged  to  past  the  water  with  abnorma.!  frequency.  The 
unpleasant  results  in  children  are  due  to  their  profound  sleep  or  defi> 
cieitt  self-coniruL  That  the  pathological  condition  in  children  ia  not 
always  of  an  iuiporiaiii  diaiacter  is  proved  by  the  fact  that  it  sometime! 
j-iclds  to  purely  moral  induence«. 

In  the  treatment  of  incontinence  of  urine,  both  external  and  inter- 
oat  applications  may  be  used.  In  the 
majority  of  ca&ca  the  internal  ap|)lica> 
tioiu  by  means  of  the  catheter  electrode 
(p.  567)  are  not  required.  It  is  needless 
to  say  that  in  young  children  the  intro- 
duction of  the  catheter  electrode  is  at- 
tended with  ditficulty.  The  treatment 
we  prefer  is  faradization  with  strong  cur- 
rents through  the  neck  of  the  bladder. 
In  males  one  pole  may  be  placed  oircr 
the  symphysis  piibiR,  and  Ihe  other  at  the 
penna*um  ;  in  females  one  pole  may  be 
applied  over  the  symphysis  pubis  and  the 
other  at  the  lower  port  of  the  sacrum. 
Cases  associated  with  hysteria,  or  dc- 
[Kudent  on  spina)  disease,  need  central 
and  general  clcctritation. 

Pregnosit. — The  prognosis  of  young 
and  recent  cases  is  usually  good.  Long- 
standing caseK  also  yield,  but  need  cor- 
respondingly longer  treatment,  and  arc 
liable  to  relapM.  Cases  complicated  with 
constirational  or  central  disease,  whtcli 
are,  of  cwirse,  tiio&tly  found  in  adults, 
have  dthcr  a  favorable  or  unfavorable 
prognosis,  according  to  the  nature  of  the  p^^^^  v'ltk^'EsdtM  or  El«a.' 
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Paresit*  and  Paratyiis. — Paresis  and  paralysis  of  the  bladder  so 
frequently  dc^jend  on  mciuaUle  diseiios  of  the  &]>ine,  that  ihp  prug 
nosis  is,  as  a  rule,  unfavorable  as  regards  a  complete  cure.  Relief  and 
improvement,  even  in  very  bad  cases,  may  be  gained  by  faithful  treot- 
mem,  but  eniire  recoveries  are  exceptional. 

The  trtdlmeni  should  be  external  and  internal,  with  both  the  galvanic 
and  faradic  currents,  combiued  witli  central  galvanization. 

Externai  applications  may  be  made,  placing  one  pole,  the  negative, 
over  the  G)iiiphy<iig  pubis,  and  the  other  on  the  back,  or  at  the  nape  of 
the  neck,  and  passing  very  strong  faradic  currents  with  inlemijitions. 

iRiernal  applications  may  be  made  either  with  the  insulated  catheter 
clectroJc.  or  with  Duchennc's  double  vesical  electrode  (Fig.  ijgj. 

The  catheter  electrode  may  be  connected  with  the  negative  pole 
while  the  ]>o&itive  is  at  the  hypogastric  region  or  back.  By  means  of  the 
double  exciter  of  Duchcnne  the  current  cati  be  more  exclusively  lod^ 
ieed  in  the  niubclcs  of  the  bladder  than  by  any  other  method 

Gonprrhaa. — It  would  not  be  unreasonable  to  suppow  that  gonor- 
rhcea  in  its  subacute  stage  might  be  treated  by  electrization  with  at 
least  as  salisfuctory  results  as  subacute  inllammations  of  the  mucous 
membrane. 

We  have  had  op|>orttmity  to  test  faradization  in  three  cases  of  gonor- 
rhcea  while  itic  inllainmation  was  in  cjuite  acute  stages. 

Gomrrhaa — Tt>tf»rary  intrtasi  f/  irerttiim  uttitr /araJitatiom — XKMvryr. 

Case  CLI. — A  p;nlleinan  miueslcd  0.%  10  try  on  him  clcctiicAl  trutmcnt  for  tn 
attack  vf  gonorrhora  Ihat  he  \uA  recently  conlraclet  We  consented  10  do  to,  with 
ihc  undetitanding  that  tlie  Ircatmenl  tliould  be  caauilcred  asniicruDcaiaii  iaaanoch 
ai  wc  had  ircaicd  but  one  caw  of  gonorrhcca  by  cleclriclljr. 

We  cmplo^  local  external  faiatliulion  throii|;li  ilie  petilt,  without  te^anl  la  tb4 
tlircctivo  of  lb«  currmc.  Afier  four  applicationi  he  fcpicienled  (bat  he  wu  cnrtil. 
In  thU,  as  in  anotlier  catc,  tlicre  was  tome  temporary  iuucatc  of  the  utetlual  mo«> 
tion  after  the  first  Iwc  applictiiion&. 

These  cases  may  be  taken  for  what  they  are  worth ;  tbcy  arc  the 
only  cas^s  of  the  kind  in  which  we  have  ever  attempted  electrical 
treatment. 

Chronic  urethris  (gleet)  we  have  Created  by  mild  galvanization  with 
the  catheter  electrode  and  sounds,  and  with  encouraging  results. 
Eleclriciiy  thus  used  acts  well  as  an  adjuvant  to  the  other  ircatmeot, 
j  ust  as  in  catarrh  of  the  nose,  granular  lids,  chronic  indauimatioii  of  the 
middle  ear,  and  analogous)  conditions. 

*  From  mfitoti,  eatiaiulkui. 
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Sy/Ai/it. — ^The  severe  pains  of  secondary  syphilis  arc  to  a  certain 
extciu  rclicvable  by  general  and  localized  Graduation,  as  we  have  dc- 
mor>j.irated  in  a  few  instances;  concerning  the  permanency  of  their 
effects  we  have  as  yet  no  ]>OMtive  evidence. 

( Tor  the  ircaDiicnt  of  syphilitic  ulcers,  sec  Ulcers.) 

Buhcs  may  be  discussed  by  external  faradieation,  and  have  beea 
■o  treated  by  Hassensiein.*    Cbov&tek  has  used  galvaniiation. 

Orchitis. — The  electric  treatment  of  orchitis  has  been  particularly 
studied  by  Drs.  Jules  Ch^on  and  Moreau-Wolf.f 

They  give  the  results  of  the  ireatiiicnt  in  nin«  sticccjrful  caie*. 
Their  method  or  treatment  was  to  direct  a  galvanic  current  from  ten 
to  twenty-four  cells  of  Rcmalc,  through  the  itiinor,  from  two  to  eight 
ininules.  Sometimes  the  positive  pole  was  placed  on  the  most  pain- 
ful point  of  the  swelling,  and  the  negative  011  the  spermatic  cord.  The 
authors  regard  the  ascending  cvircnt  (up  the  cord)  more  effectivt:  than 
the  detcending. 
[      Most  of  their  cases  were  cured  by  a  few  (from  four  to  ten)  applications. 

The  great  advantage  which  the  authors  claim  for  tliis  method  of 
treatnwnt  In  orchitis  is,  that  the  patient  m  not  ohhgtti  to  susptnd  his 
daily  JtUitt,  since  absolute  repose  is  not  nttessary. 
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Ckr^mit  wekitis  9/  tix  wnnlA^  tta»diitg  im  a  ly^ilitie  faliettt — Apfreximait  rt- 
I  ttvtry  ututer  ttUrtt-il  galvaaiuiluu  aaJ /aradit^tian. 

CASSCLtl. — Mr  W,,  ijjoil  »S,  cuntultcil  il%  in  Oclobir,  iSjo,  W  aa  enlarge- 
menl  oflbe  left  testicle  ttiat  hod  irauMcd  him  fiwsu  manilit.  [|  wai  tixtsa  twice  lljc 
nte  of  the  ti^ht  ioak  le.  Tticnt  wba  no  pain,  bitl  a  conUAiii  s«nse  af  vrelgbt.  The 
jMtioil  vru  (ufTetii^  from  Kconduy  tj-phili*,  nod  had,  iu  timci  put,  ^ep^Jlledly  expe- 
rienced altacki  of  ggnorttiCBi.  Stable  galvuiiutiaii  witli  >  cuircni  iliai  wu  com* 
fonably  borne ms  employed  for  ten  nimutei,  the  [Hnilirepole  being  aiipficd  ara  ths 
te*ticl«  at  diil«rent  foiott,  and  the  ne);»tive  pok  uvcr  (lie  jpcrniatic  cord.  The  patient 
(lalecl  tlial  ihc  Iciiticle  felt  leu  diM£icc.il>te.  In  two  dajs  ilieie  h-u  an  apparent 
diminution  In  lize.  Tluee  mure  limilor  apptuAlioiu  and  one  faradiniion  produced 
U  AtttcM  caniplcte  recovery. 

Bnlargemtnj  of  the  Prostaie. — ^The  electrical  treatment  of  hyper- 
trophy of  the  prostate  has  been  studied  by  Tripier,!  who  has  demon, 
stralcd  that  the  effect  of  fatadiution  of  this  organ  when  eiiL-ufjed  it  to 
cause  resolulioji.  The  rationale  of  the  treatment  is  Mibstaniially  (he 
same  as  for  analogous  conditions  of  the  uterus.     The  subject  is  on« 

*  CtiemlKh-ElectriKhe  Heilwcrke,  Leipii£,  1853. 

f  Du  Traiieineitt  de  I'Orchiie,  par  I'npplicatioiL  In  eouruiM  eontiaui  coa«taal% 
Pwin,  i86gL 
\  Mantiel  d'&lcctrotb^pic,  p.  567. 
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that  deserves  invcitigxlion  Either  the  galvanic  or  the  Tandic  currenl 
vay  be  employed.  One  ^ole  may  be  applied  internally  b^  meatu  of 
an  irsulated  catheter  electrode  or  sound,  and  the  other  in  Hie  rectum 
against  the  projUtc,  by  means  of  a  rectal  electrode.  We  have  treued 
one  case  of  enlarged  prostate  by  internal  and  external  (aradizati0a. 
The  patient,  a.  medical  gentleman  about  sixty  years  of  age,  was  seen  aiid 
examined  by  Dr.  Goulcy,  who  confinncd  the  diagnosis  of  enlarged  pros- 
late.  Wc  treated  him  a  tiunibcr  of  titucs  l>y  external  faradlsatioft— 
one  pole  on  the  symphysis  pubis  and  the  other  on  the  perin«uro — and  by 
internal  faradization,  one  pole  in  the  rectum — insulated  except  at  the 
point  where  it  came  near  the  prostate — and  tlic  connection  made  in  the 
piuKtatic  {portion  of  the  uretfaia,  by  a  Scxiblc  sound,  pasted  through  a 
gum  elastic  catheter,  according  to  the  suggestion  of  Dr.  Gouley.  Applied 
in  thia  way  tlie  electrodes  were  very  near  to  each  other  and  in  sensitive 
localities,  and  only  very  feeble  eurrenis  could  be  borne,  and  soniclitncs 
slight  liciiiurrliage  foliuwed  the  treatment  in  spite  of  all  the  caution  that 
was  exercised.  It  was  found  impossible  to  use  sufficienily  strong  cur- 
rents by  this  method  to  produce  any  effect,  and  again  we  retamed  to 
partly  exlenial  furadizution.  This  treatment,  which  seemed  to  aggravate 
a  cystitis  that  existed,  was  abandoned. 

Dr.  Miitcndorf,  of  this  city,  informs  us  that  he  has  obtained  decided 
results  in  enlargement  of  the  prostate,  in  two  cases.  He  used  external 
faradization — one  pole  over  the  symphysis  pubis  and  the  other  at  the 
pcrinieum. 

Diseases  ff  the  Rectum. — Electrization  has  been  used  (or  firclafsus 
imi, paralysis  ef  the  sph'ttieter,  and  htmorrkoids. 

The  current  can  be  very  well  localized  iu  tlie  rectum  by  means  of  a 
rectal  electrode  (seep.  531),  which  mayor  may  not  be  parUy  insu- 
lated The  rectum  is  b«t  little  sensitive,  and  will  bear  strong  txa- 
rents.  The  rectum  may  also  be  treated  by  a  double  rectal  exciter, 
analogous  to  that  which  is  used  in  the  bladder.  When  a  single  electrode 
is  used,  one  of  the  poles  should  l>c  placed  on  the  spine. 

Prognosis. — Paralyses  of  the  sphincter  that  depend  on  local  disease, 
like  paralysis  of  Ibe  bladder  depending  on  the  same  cause,  rarely  offer 
a  perfectly  favorable  prognosis. 

In  prolapsus  ani  licnedikt  *  claims  a  few  mostly  good  results.  Wc 
have  treated  one  long-standing  case  without  benefit. 

Hemorrhoids. — I'ilcs,  external  and  internal,  may  be  treated  by  boih 
eurrenis  applied  internally.  Relief  of  itching,  pain,  and  pennaneot  tm. 
provemcnt  in  the  tone  of  the  parts  are  derived  from  this  treatment 

*  Op.  dt.,  pL  4Sa. 
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The  disease  of  the  laiyoz,  for  which  electrization  liat  been  almosl 

cxclusircly  used,  is  aphonia,  a  condition  which  arises  from  many  morbid 
state*. 

Anamia  and  Infiammafien. — External  electrisation  of  the  throat  is  of 
seriice  at  an  adjunct  in  the  tieatment  of  inflamed  and  iniublc  con- 
ditktns  of  the  larynx,  but  only  id  rare  cases  has  it  been  thus  employed. 
We  have  found  that  faradization  of  the  neck,  for  from  two  to  five 
minutes,  has  an  apiireciohle  and  agreeable  effect  in  diminishing  the 
irritation  produced  by  caiiterization,  and  when  continued  exerts  a  tonic 
influence  on  the  organ.  In  ca.<iC3  of  diseases  of  the  larynx,  connected 
mth  hysteria  or  snceniia,  the  local  treatment  i^  materially  aided  by 
general  faradiiadoa. 

Subacute  and  chronic  inflammations  of  the  pharynx  arc  also  treated 
with  some  success  in  the  Stimc  w^iy,  and  on  the  aame  principles. 

Methad  of  External  SUeiritaticn. — The  larynx  may  be  clccttued  ex- 
ternally by  various  poi^iiions  of  the  electrodes.  One  pole  maybe  placed 
at  the  back  of  the  neck  and  llie  other  juKt  above  the  nianubriLun  sierni, 
or  the  poles  may  be  prcs.y;d  against  the  larynx  by  the  inner  border  of 
tiie  stemo-cleido  mastoid  muscle,  or  one  of  the  poles  may  be  in  the 
hand  of  the  patienl.  Th<?se  metliods  are  beiit  adapted  Tor  the  pur- 
poses of  producing  a  sedative  or  ionic  effect  on  the  inRamcd  and  irrita- 
ted membranes.  Wc  have  (jcqucntly  used  tliis  treatntcnt,  for  about 
five  minutes  after  the  application  to  the  larynx  of  irritating  caustics, 
with  «ili»ractory  resultK.  There  is  no  question  that  the  iaradic  current, 
employed  pcrscvcringly  by  these  methods,  and  in  cases  of  aniemia  and 
general  debility,  by  general  electrization,  will  alone  accomplish  somc- 
diing  in  anxmia,  subacute  inflammations,  and  nervous  debdity  of  th< 
taiynx. 
H  Afhcnia. — There  arc  few  local  disorders  that  yield  more  iiniformly  or 
readily  to  any  method  of  treatment  than  aphonia  to  electrization.  In 
:>rder,  however,  to  form  a  correct  idea  of  its  value  in  these  ca&es,  or  tc 
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intelligenlly  coiniiiunicatc  ihe  results  of  electrical  treatment,  it  is  oeci 
svy  to  have  not  only  a  knowledge  of  the  geneial  nature  of  the  discaac 
but  10  appreciate,  40  far  a  postibte,  tlie  exact  pathological  coadition 
of  each  individual  case.  Above  all,  it  is  necessary  to  decide  whether 
the  syini>toiii  is  of  an  organic  or  of  the  M»>called  functional  charaLtcr. 
Mackenzie,  who  has  had  on  extended  cxjjcrieace  in  nervous  affections 
of  the  larynx,  and  iheir  treatment  by  electrization  and  otherwi&e,  adopti 
Ihe  rolIoM'ing  nuoiL'nclature  of  the  paralyses  of  the  muscles  acting  on 
the  vocal  cords :  * 

I.  Uilatcnl  puid)^»of  ihodduclvrs, 

Z.  VnllBUral  puilyii*  ol  tlic  ulduclon. 

3.  BiUienlpfttal/tiiof  tlieabductftn. 

4.  Vnilweral  pwUyuauf  Ml  abductor. 

5.  Paraijrtii  ur  Ihe  teiMun. 
&  PumlyiU  of  the  kxen. 

T\Kjlrit  ot  the  abovc-mrnticinnl  paJliologlcal  cooditluni  cirapliaaiji  b  lappaaed  la 
■Icpcnd  max  Ticqiicntly  upon  hystcrU  uid  debility,  utd  temdUy  yicliJt  to  trtiliwrwt. 
Id  iliesc  cum,  however,  wKdi  arc  tD«  Ircqucnlly  but  thelotalniAaUeaiatiaaaf  ■  con- 
uiiuiiuDiLl  dkonJer,  ll  has  been  our  cublMu  to  rety  on  gencnl  u  well  st  localind 
ekciruAtion. 

CcDiralditriL-ultyMruclyacaUMofbaiueia]  pwAljrui  of  thcadttuctare,  bat  ilbnot 
luuwminuii  \a  teilajii  uages  of  phcluiii.  In  37  uu«s  uf  phthJMt,  examined  by  Midua* 
tie,  i(  vrluch  tile  vuii-e  wu  Affected,  be  found  Ibal  in  3&  there  was  lhid«tiin£  m  fm- 
KcmUiu  ufllic  niuivua  DiemWanevf  tlic  Urjiu,  wliElc  \a  11  (be  aflcction  wu  pan))' 
functional.  A|)buiiia,  iheii.  couiiitinii  with  pultnonAiy  tubeiculodt,  may  aftm  Ic 
iraiUly  relieved  by  local  Ue^Imeal  ftlonc^ 

Hyslai»  auil  debility  arc  not  w  ficqucEilly  (lie  caiue  uf  wi.iUlend  paral;^  of  ibe 
adduccon  HI  of  the  fin(>iunied  cDudiiiui],  Tbix  wcond  cauw  of  apboDU.  bovettr, 
may  be  du«  not  only  Ici  phthitiji,  but  to  ttuanuic  poihoning,  l«  typhUi*,  to  coU,  l« 
moicular  sirnici,  and  even  to  ceretifal  disctua  We  would  lulurmtty  infer  thai  tUt 
fonn  of  aphnntft  wuiild  lie  niiiTe  peini-tciil  than  the  lini-Danml. 

Clinical  ripeiienc'C  )ik«  onfiTineft  llii»  infoence. 

BiUleral  panlyns  of  the  abductun  of  the  vocal  cord*  hw,  uuforlunUcly,  (or  ill 
causal  Ion,  in  the  irajnrity  ofcates  toinr  cenlr»l  diffiruliy. 

The  progiiOMt  »  of  coiuk  moM  leriotii,  but  fortunately  thb  condilioii  b  very  tsicl; 
met  with.  Uiiilalcial  paralyu  of  an  abducior,  alihonch  drpcndini;  in  che  Mac  en- 
era!  csuu  astlie  bilalFiat  form,  yel,  tnofe  ftequmlly  tlian  i)ie  laii-iutneil,  it  i%  etciled 
by  (ome  periphery  irrilalroii,  u  pressure  on  the  pneuntogftilric  nerve,  or  upoQ  on* 
rccuircnl  aervc,  by  an  aneurism  of  ibc  arch  of  the  aorta,  Tlic  ivogDOiu  in  tbcK 
aaet  U  aha  unfavarable. 

Paralyiiit  of  the  Icoiora  and  lanor*  (Iwth  the  liiUieral  and  nnilateral  farm)  art  wp- 
poicd  to  rauli,  b  the  nujonly  of  cases,  from  a  loo  piolungtd  or  violent  lue  of  tbc 
voice.    Both  xre  tM  to  be  quite  amenable  10  iminieflt. 

■  On  the  ]jiryngab:(ipc,  etc.,  p.  ift3.  Alio  Hunrtcneu,  Lo«  of  Volc^  and  Stttt 
■loiu  Cicathitii;,  Lu  Kcloiivii  to  Ncivo-MukuIu  A&ccliun»  uf  the  Larynx.  iS6S> 
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S|>asni  of  the  muscles  controlling  the  vocal  cortis  is  an  additiotui 
caiis«  of  ftphonui. 

Trtatmenl. — Macltenrie's  method  is  to  niikeihe  apiittcation  directly 
to  the  cords  by  means  of  laryngeal  elccirodes  (p.  632)  devised  by  hini. 
He  UK'S  the  faiodic  airrcnt. 
_  Tbc  direct  application  of  electricity  (o  the  vocil  cords  u  undoubtedly 
B  more  efficacious  in  restoring  loss  of  voice  than  simple  external  appli- 
cation. This  latter  method  is,  however,  underrated  when  it  is  said  that 
it  *'  selttom  restores  the  voice  when  It  has  been  lost  any  length  of  lime." 
Sereral  cases  that  we  have  treated  at  various  timej  illustrate  very  deci- 
dedly the  beneficial  results  that  may  follow  exlcrnal  applications,  even  in 
cases  where  the  disorder  hai  persisicd  scvcril  months.  Wc  arc  the 
more  gratified  to  be  able  to  make  this  statement  from  the  fact  that  tJie 
external  U  much  more  readily  performed  by  Ihc  operator  than  the  inter- 
nal application,  and  is  far  more  agreeable  to  the  patient.  It  is  for  better 
at  first,  in  all  ordinary  cases,  to  make  use  of  the  external  method  ;  and  if 
it  docs  not  succeed,  it  is  time  enough  to  resort  to  the  direct  application. 
The  instrument  of  Mackenzie  is  tlms  described  in  his  own  words : 

"It  consists  of  two  inrts,  viz.,  the  necklet,  which  the  patient  wears, 
and  to  which  one  chain  of  the  battery  is  attached,  and  the  laryngeal 
electrode  itself,  which  is  connected  with  the  other  conductor.  The 
electrode  is  so  constructed  (see  cut)  that  the  current  does  not  pass 
beyond  a  certain  point  until  the  pole  is  seen,  in  the  laryngeal  mirror, 
to  be  upon  the  vocal  cords,  when  the  operator  touches  a  litde  spring  in 
the  handle,  and  the  current  immediately  passes  through  the  laryngeal 
muscles.  The  necklet  should  be  worn  rather  low,  50  that  it  covers  the 
sides  of  the  cricoid  cartilage,  and  the  space  between  it  and  the  thyroid. 

»In  this  way  the  lateral  adductors  of  tlie  cords  (crico-arytenoidei  laterales) 
can  be  most  easily  reached  ;  and  the  arytenoidcus  piopriiis,  or  central 
adductor,  may  be  electrified  by  placing  the  pole  on  the  posterior  sur- 

rface  of  the  arytenoid  cartilages. 
"I  generally  keep  the  pole  in  the  lar^-nx  for  three  or  four  seconds 
each  time  it  is  introduced,  and  pass  a  succession  of  short,  rapid  shocks 
tiirouj^  the  larynx  ;  and  at  each  sitting  1  apply  the  pole  to  tbc  inlerioi 
of  the  larj-nx  three  or  four  times." 

Mackenzie  is  of  the  opinion  that  the  HTectt  are  of  s  rfjiex  as  well  as 
direct  character. 

Meyer*  reports  mccessful  results  in  the  treatment  especially  of  hya> 
ftertcal  aphonia  by  the  electric  moxa,  applied  to  tbc  larynx. 


*Op.dt,p.436et  Jcq. 
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Some  of  his  c&»es  were  cured  by  a  single  application  ;  in  otben  i 
course  of  trcatmeat  was  required.     Tobold  speaks  £fcvonbljr  of  the 


electric  moxa  in  hyslerical  aphonia.     It  should  be  bome  in  mina  tnai 
in  hysterica]  apbonia  any  form  of  irritation,  external  or  intenial,  eleo 
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trica]  or  olherwise,  may  cause  instantaneous  cure.  Some  of  the  most 
briUiant  acEiievenienis  of  raesmerizers  and  of  Ibose  who  practise  lAying 
on  of  hands  and  other  fliunmeriest  have  been  made  in  hysterical  aphonia. 
JCinJ  0/  Current  to  ke  Emphyed, — For  elcctrisaliuD  of  the  laiyox, 
extematly  and  internally,  both  ciirrents  have  been  used  with  succets. 


IRKITATIOK  or  THE   MUSCLES  OF  THE  LARVNX.* 

Crit94hyroid. — ^This  muscle  may  be  caused  to  contract  by  applying 
poime<1  electrodes  by  the  conoidal  ligament.  The  effect  of  tlw  con- 
traction is  to  cause  the  annular  and  thtToid  cariiUgcs  to  approach 
each  other. 

Arytenoid  Transverse,  at  the  posterior  surface  of  the  arj'tentMd  cani- 
lages.  The  eflcct  of  the  contraction  of  the  muscles  is  to  cause  the 
cictiloges  to  approach  each  otlier. 

Crufiaryienoid and  Tkyr^-aryUnotd mttscUs,  in  the  sinus  pyHfanniSf 
between  ihe  posterior  border  of  the  thyroid  cartilages  and  the  plate  or 
surface  of  the  cricoid  cartilages. 

Critc-ary/encid  Posterior  (dilator  of  the  glottis)]  doiraward  and  back* 
ward  fronj  the  Rinu*  pyriformis. 

Crito-arytenoid  tateralis,  in  the  sinus  pyriformis  on  the  exterior 
r  of  the  surface  of  the  annular  cartilage.  Contraction  of  these 
muscles  produces  rotation  of  the  cartilages  of  the  larynx,  with  move- 
ment of  the  vocal  cord  toward  the  median  line. 

Thyroaryttupid,  beneath  the  anieiior  superior  border  of  the  crico* 
aryicnoidcus  lateralis.  Contraction  of  this  muscle  biitigs  ilie  cartilages 
of  the  larynx  forward  and  downward,  an^  narrows  the  glottb. 

Tkyreefiglotfie  and  aryepigloUie  musclts,  at  the  border  of  the  epi- 
gtoitis. 

Prognosis  in  Aphonia. — The  prognosis  in  aphonia  depends  entirely 
on  the  pathology.  In  Junctional  (bilateral  paralyos  of*  the  adductors) 
«|3honia  the  prognosis  is  more  favorable  than  in  almost  any  other  dis- 
ease that  is  known  to  science.  The  majority  of  cases  will  recover, 
whether  external  or  interna)  appticaitons  are  used,  although  Mackenzie 
contends  that  the  recovery  is  much  surer  and  speedier  than  when  only 
interna)  applications  are  used.  He  says,  out  of  more  than  tW9 
hundred  such  cases  he  has  succeeded  in  all  except  four.  In  some 
of  these  cases  die  aphonia  was  of  six,  seven,  and  even  eight  years' 
staoding. 

*  Ttktt  (ubjcct  of  direct  el«ctiintioa  of  the  loryn^^  [niuclet  liat  been  itaiUed  \ri 
Ziciunen.    Eldtirldifit  in  da  Me^cin,  i$66. 
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in  vnilaieraJ  paralysis  of  the  adductors  the  jirognosis  ts  good  when 
the  origin  is  local,  and  bad  when  it  is  ccaira). 

In  bilateral  paral>-sis  ofiUe  abductors  and  uniiaieral  fiitrafysis  of  tAt 
ahdttthr  the  prognosis  is  unfavorable- 

\i\  paralysis  of  the  tensers  of  thi  votal  cord  the  prognosis  is  asuallj 
favorable. 

\ii  paralysis  of  ike  laxers  cf  Ihe  vocal  cord  the  prognosis  is  on  the 
whole  favorable,  but  much  time  is  required. 

AfiAomia  tffma-  montAjf  taunting,  <aiue4  fy  fxptmre  to  <M~Jletoa«rjr  aftrr  tkm 
exi^rnaJ /oraditAitani. 

Case  CLilI, — MmF.,Biobiul]rounglB<}f  QfiS,  <«ii*ti1lcd  utin  Octot:>«r«  1S68, 
for  a  pcruMcni  and  oa  almcut  ocnnplctc  aphonia,  from  whkb  Uie  had  been  Mtfitt- 
fog  without  any  relief  for  four  mantht. 

She  Mated  Ihal  aa  Uie  cvcoine  or  tlic  atladk  »bc  wai  eajo]rine  a  aB  with  a  pany 
of  jDung  friend*  on  one  of  our  civen.  She  had  for  anme  time  prcrioudy  complaiml 
of  dighc  irriiiiion  of  throat,  hut  it  ca,uMd  bat  little  annojraiKW.  Tl>«  ev«nieg  waa 
•MDewhat  damp,  and  the  patient  cardeady  uocoTcrcd  tier  heul  d«ring  the  wlkole  tiow 
the  part?  rmabtd  fa  Ihc  faonl.  Whit«  finding,  and  mdnvotjng  10  urihe  a  vnjr 
high  note,  ih«  felt  a*  If  uxnelhing  m  her  throat  had  "  tclaMd  or  nddenly  ^nn 
way."  For  one  week  the  reniaEflcd  ao  coiiiplctcly  aphonic  that  akc  nald  not  nttcv 
on  inietiigent  word.  In  Ihe  course  of  another  weric,  however,  the  could  tfmk  at 
time*  fo  ai  to  1>e  undemtood,  liut  only  with  conurlersble  iUfficuIty,  and  nol  above  a 
very  feeble  vrljiipcr.  At  tliii  gxiini  all  improvemcnl  Lxaied,  and  no  fonn  of  medio* 
tion,  or  eatemil  nr  internal  appIicAlion,  (4cmod  to  lie  of  any  hcnrfit  wtutewr. 
Larrngoacopic  rxaininatian  revcaletl  the  foltomng  condition  of  the  parts  affeelcd; 
On  attempting  lo  ^prak  the  right  vocal  cord  renmtned  almoat  if  not  quite  motionlcHa 
while  Its  fellow  apjtraocheil  the  median  line.  It  wat  evident  from  the  le«bla  aad 
imperfect  working  of  (he  lefl  cOrd,  that  it  alw  was  contiderably  involved  aad  doabt- 
Lcaa  bad  been  completely  paralyted.  The  sarroimding  tixmei  were  comfalenhjy 
congetted. 

The  Defniire  electrode  •^n^  ptuccd  upon  the  tpine,  between  the  ihoBldcr-t4ade\ 
and,  \a\nii  our  fingers  as  cicclrodci,  wc  pa»cd  a  Ucady  current  through  Ibe  neck 
for  alMiii  ten  intmitei.  At  the  cundnriun  of  the  trance,  the  patient  conid  tpeafc 
in  quite  a  iuud  whimper,  and  a  mcohJ  examination  wilh  the  laryngoacope  meated 
(he  fact  (hat  the  tight  vocal  chord  perceptibly  approached  tlie  meilian  line  durintt  *^ 
act  of  phonation.  The  voice  of  the  patient  gained  strength  rapirily,  until,  in  four 
days  and  after  reecUing  but  two  similar  apfjiatbns,  aha  wa*  able  to  tpcalt  aa  toad 
and  sing  a«  vigoroutly  ns  ever. 

AfhonU  feltawing  dipkl^ia — K.ifitl  reeftvry  under  dirxl  /artdimtitm  of  tJkt 
mnulti  vftkt  gUtfit, 

Caxx  cm  v.—  Miw  G, ,  aged  zt.  and  niflcring  fiom  functiooul  ^iionda  MtMeqncnt 
to  a  tillghl  (iiphiheri[ic  attack,  contulted  us  in  the  tprlng  of  *7i.  Hs  inaUHry  t« 
ipeak  above  a  wbiitpcr  hivl  cxiatcii  tome  two  ««cl(& 

Examination  with  the  laryngoxope  revcnleil  bilateral  paraly^  of  the  imncIeK  dc* 
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ftng  the  glotlU,  mlb  «  Ulgbtly  con^^ed  eonililion  of  iho  fiarroui)cUii|[  limet.     Tlu 
^•piticat  wu  11  rr*'-'!  u\d  cxccmIvcIv  ncrrons,  nnd  in  lh«  tieatnient  w<  slUrtwtcd  gen- 
crmi  fandintiaa  with  direct  &radUalloit  of  the  mincles  of  the  glotlis, 

The  ronie  cITccU  flf  tliac  appliciliont  were  nxm  tnuiiCMt,  not  onljr  in  the  faujrignl 
•nniclcs,  but  up\>n  llie  i^icin  gaiaaHy  »s  well. 

She  gained  rapidly  in  novoiu  nj[or,  and  within  lira  wtcka  l>er  ■tr«D((ti  of  mk* 
ntircl)-  Kl limed. 

H     Dr.  F.  I.  Knight,*  of  Boston,  has  reported  a  cas«  of  complete  paralysis 
Bof  one  recurrent  hryngeal  nerve,  and  |>aitial  paralysis  of  tlic  oilier,  thai 
^nras  benefited  b/  ibe  galvanic  current  locally  applied. 
■      The  following  case  we  traoscribe  from  Maickeruie's  work : 

JJyr^mia  ff  a  ytar'l  JuratiOM,  /rem  faraJyjii  af  Ihi  /uwf  of  Uu  rigiti  »Mf/  tfd 

cnrtd  iy  titctrkity. 

"Undun  C ,  aecd  34*  a  ptofcoiaiuil  wi^s,  cuoMitled  me  in  Maj,  1865,  oB 

■ccoont  of  a  difTicullj  die  hod  e^cperienccd  during  ihc  la>t  ytxt  in  farminj;  htr  lower 
■oto.  Hor  voice  in  Ihe  ordinary  way  «itendeil  from  ^ above  the  line  (a>t  below.  A 
jov  »^  ihe  iirU  experienced  lUght  difitcnlty  in  fonniag  Itie  lower  a,  and  in  Jmoarj 
rfic  nuld  not  rcJiEh  Ixyond  d.  During  tbo  laii  iwo  months  tbc  had  not  been  able  to 
1^  H  all,  even  in  private.  She  brolie  donv  diicclljr  ihe  atteinptel  eren  a  few 
noies.  Slw  aittibutcd  tbe  lost  of  jMvcr  10  a  strain,  as  klic  firU  noticed  ihc  dif&culty 
Kfter  the  (wrfonnatice  of  n  long  and  trying  canlnia,  wliicb  had  been  twice  encored. 
Ac  the  tiine  (he  had  eicpcrienced  'a  tlinging  wnwiton,  ealebding  from  tiic  ri([kl  atia 
of  Ihc  throat  up  icnnutls  ihe  ear.* 

"She  had  been  mnciintly  ander  treatment  since  bcr  voice  (irtt  becune  affected. 
The  only  thing  wliicb  liad  tMtcac^i  Co  do  bcr  gooiJ  vnu  a  wiution  of  cauilic  applied  to 
tlie  ihioaE  whh  a  poece  of  (ponge  at  the  end  of  a  wholcboDe  rod.  Itttt  thoi^h  this 
trtBtramt  always  gav*  lompoiary  relief,  there  wu  do  peraixnent  Improvement.  On 
BMUnc  a  lafTD^oKflplc  evunin^tion,  the  piroUcUim  between  the  vocal  cord*  mawcn 
to  be  loatt  (he  right  coril  cHrving  away  In  the  centre  fruin  tlic  mciliuii  line. 

"  Tbe  trealment  (ilirwt  eleclrixition  of  the  right  vood  cord)  wa«  lung  and  ledioua 
■a  tluseasc  At  Ihc  end  of  i\<  wcclc*  there  did  not  appcau  to  be  any  imprwciaenl, 
and  I  should  have  given  it  up  had  not  the  piiiciit  ino»t  camcttly  bc^eed  of  me  to 
eanitnue  a  little  longer.  1  was  gind  that  1  did  10,  for  a  forlnight  Uter  the  patient 
perceived  a  inatlieU  iinjwxivcrncnl  in  the  voice,  lit  order  to  teat  the  voice  I  tucd  to 
allow  (be  paitcnt  to  aitig  a  few  notc»  once  >  week,  but  st  no  other  lime.  At  the  end 
of  three  raonihs  the  voice  waa  deddedly  improved,  and  the  foUawing  autumn  the 
voice  waa  eo  completely  restored  that  the  lady  was  able  to  accept  an  eiit,-a.2Ciucnt 
in  Madrid.'- 

Spasmus  Ghttidis  ( LitrynginMur  Stnciuhs — Sfaim  ef  the  G(ct- 
til.) — In  this  affection,  which  is  acknowledged  to  be  of  a  nervous  char* 
actcr,  electrical  treatment  is  indicated  on  the  some  principles  on  which 
ti  is  indicated  in  iortitelHs^  writer's  eramf,  and  facial  sfasm. 

The  disease  is  caused  by  any  influences  tliat  depress  (he  systena. 

*  £«e  AicUvc*  of  Eleclokfiy  and  Neurology,  May,  187^ 
J7 
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Id  childiea  it  any  arise  by  reflex  action  from  (lie  iiriUIion  of  teethini 
or  of  worms ;  in  adults  it  is  oiltn  iui  accooipaniincnt  of  byatenot  aad 
uiscs  from  diseases  of  ihe  sexual  orgaju. 

TrftOmenl. — General  fiuudizarion  and  gatvanizattoa  of  the  sympa- 
tbelic,  and  exletnal  galvaDuadoo  and  faradisation  of  tfae  laiynz  by  as; 
of  the  methods  prerionsly  described. 

'I'obold  rcv>orts  success  with  peripheral  and  centnl  galvaaixattoo  in 
this  disease.  A  strong  maiden,  33  years  of  age,  who  was  attacked  regti> 
larly  every  night  with  severe  spasms  of  the  larynx,  was  entirely  cured 
in  four  weeks  by  galvanization. 

Nerwut  Ccugh. — Electrical  treatment  is  sometimes  excellent  im 
nervous  coughs  of  various  kinds.  External  Cuadiiaiion  or  galvamca^ 
tiun  or  centra)  galvanization  are  indicated. 

The  folloH-ing  unique  case  may  as  wdl  be  inserted  here : 


i/lHBP 


Sf^tmtdU  e^wgi,  UMifHt  im  tAaratttr,  and  »/ mnuituU  p*rtiH*nff  mmd  • 

Rtttvtry  ititder  ttmtr^  gahxinif^iitm. 

CuK  Ct>V. — Mus  H.,  aeed  16,  mi  Innsfertal  lo  onr  care  by  the  biBlIj  pll)4 
din,  Dr.  H.  H.  Gregory.  Th«  caw  is  an  example  ofmn  uDuntally  Huetplible ita f bm 
^rganiiaticn,  and  i*  ■  cood  ilttulrniion  of  the  r«adin«M  with  whick  wuiy  ao^calM 
ncf  vons  sftapmmt  change  ihdr  seat  and  character.  TKc  diiClnct  and  puiicive  (eattud 
tliai  ixxai  K  boldly  relieved  in  Ibe  prosraaa  of  ibis  panlcnlar  oue,  may  urrc  to  n- 
plaia  liw  uvorc  fublle  and  lew  mvlfc<l  chants  of  Sfntplonu  tliat  to  oflcB  occmf  u 
calain  nervuiu  diat1ic»e%  unly  to  pciplea  and  10  ici  at  iuu|[hl  iIm  rcaourcei  of  Hmtr 
pcniica.  The  paiietit  wai  a  lively,  impreuible  girl,  prone  to  pbydcftl  Indiacrclian^ 
and  carclns  of  con)etiuenc«$.  She  hoiJ  luffaeil  for  a  nuntber  o(  yean  from  (n^MSl 
•ad  unmually  KTcie  sttackiof  nck-hca>iaclic,  bataa  aoonM  llw  panMcym  bad  \»mA 
amy,  ahe  rt^aind  her  oiual  itr«n^h  and  buoyancy.  Tbe  ndJen  and  vmtxptettA 
death  or  a  lutcr,  ivatiually  enough,  uiircd  up  bet  cnotiotiAl  natiuc  to  its  de|)di^  mA 
tosetber  with  an  irapnidcai  cxpcnurv  of  her  penon  to  cold  and  dasiptwii^  t^wiM  tl 
be  the  CKcilin^  caute  of  a  moil  remarlcable,  perniteni,  and  <Iif  tresdng  eoaigh,  whidi, 
tlicbt  at  firu,  reached  iu  height  la  leventy  la  the  month  of  March,  iSya.  Aind  tk 
nunlierlcM  efiurta  thftt  were  made  by  both  iiiienui  iitcilkatioa  and  inbolalioa^  btf 
one  remciiy  aeemcd  to  be  of  lli«  dij;)ilet[  Mtvicc.  For  *  time  ibe  pAreJqpanu  aanMj 
to  abate  somewbnl  under  liic  icAuoice  of  chlural,  allhou^hiio  permanent  beacfil  WH 
dnivnl  from  ilt  utc.  When,  durinj:  tfa«  Latter  («rt  of  July,  ww  finX  hw  tbe  cai^ 
ibiDugh  the  kindncB  qF  Ur.  Gregtiry,  the  folloving  wai  ibe  ptomuient  cl»nulcr&Bi( 
of  her  iMToxywival  attack* :  Every  ooc  will  iiMantlj  recogniie  ibe  peculiar  hanfc  01 
{TKting  muikI  whid)  la  w  often  clidtrd  by  the  dowDwanl  ihruu  of  a  nw  thai  it  Im 
properly  liaitdled  or  ii»>«&CTentI)r  oPed.  Tbe  cough  of  qui  patioil  exactly  iiiattUleJ 
thia  aound,  aiiil,  when  it  fint  fell  iLpaii  oat  can,  we  MippoKd  ibal  satne  one  was  »w 
in£  in  iht  odjoii^ing  room. 

Uuring  a  paioxyim,  the  cxpiiatory  cBbrU  wcis  juSt  one  a  aecoind  fat  frequency,  and 
from  a  doien  lo  tixty  in  number. 

The  violence  of  the  aiiack  would  rack  her  terribly,  and,  when  prolo^p^  wm  U> 
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towed  by  conriderahte  e«lnii*liaii.  The  paroxysm*  ihcmwlrei  occLmd  h  oftta, 
M>me  tweatj  or  Iweiiljr.fivc  timr«  <)iiittig  Itic  dnmly-fbur  hounk,  t^ul  mIip  mi  nnr*- 
Mfilj  obU^rd  to  ^<rt  up  ail  ftCicndiace  at  places  of  public  rcwrl,  and  confiiic  lirr- 
MirroiMlljr  at  homtf. 

On  AMi^unl  o(  OUT  abwnce  from  th«  city  moH  of  llw  monlh  of  Aa|{uU,  the  pa* 
■lent  vtaj  tuA  birij  Mfamitted  to  aunrcMJBeat  until  September.  We  ilicn  Hibmiiied 
bn  to  a  Ihoroagh  l&rjmgOKopk  eiunliutl'>n,  and  luunil  noihiiiif  iliiiornial,  with  iht 
cae«ptioR  of*  a  Uiglit  l«iidenc)>  to  congestion  of  Che  local  chortle  To  diiaupaie  aiiji 
4o^  [a  rtguil  to  thccxlstaicc  of  pulmonary  dbcasc,  the  pwicni  was  tIioTOtie)il]r  cic 
■■lined  bjr  Dr.  Antin  Flint,  wbo  pnmoanecil  the  tangc  to  be  in  a  heallhy  cundiiion, 
sod  Ugjtti  at  to  Ibo  CMCnliallr  ncrvoun  oTisin  o(  iht  npnptoim 

Id  the  trealnKni  of  the  cxw  by  roitral  {ptUxntuiiicni  «e  were  ifratified  to  obacrve, 
after  the  fint  few  tenlalir«  applicalioiu,  an  apprKiable  ituprovement  in  ihetharac- 
IM  of  ibc  cougii.  liuteod  of  th&t  hanb  and  painful  lound,  raullwc,  aa  wc  believed, 
fion  il>c  ooeedtngly  Icdk  ooiMlition  of  llie  vocal  chotd*.  the  cough  taBincd  a  witer 
or  looMc  character,  and  wai  much  lets  diuarbingi  ihU  we  conceived  depended  on 
111*  docnned  local  i|MmMd)c  actloo.  Fntd  from  wtaiitonie  dctnils  tbc  rabtcqitenl 
Watarj  of  the  case  ii  included  in  the  Bmpte  datemcnt  that  the  |Ktiient  itnpfoved  fiom 
lime  10  time,  unlit,  after  two  moelfat  of  treattmcBt,  and  tlx  adminlEt ration  of  tonM 

—^  Itiirty-five  applications,  tbe  recovery  was  perfect. 

^B      Two  yeAnhave  now  eIap«Dd  since  lecovery,  but  the  patient  remoJitf  weS. 

^B     Id  the  case  of  a  young  girl  sent  to  iis  by  Dr.  Teaming,  there  was  a 
^MBCToas  cough  that  perfectly  rc<>cmblcd  the  barking  of  a  dog.    Laryti- 
^H^KOpic  exiuniaauon  rcvcded  nothing  to  account  for  the  strange  symp- 
tom.     Electrical  treaimcnt  accomjilishctl  nothing. 

Uyperaithetia  of  the  larynx. — Ca.set  of  this  iliseue  have  been  re- 
ported liy  Gcrhardl  and  }lanncltl  Jones.  They  may  be  either  constant 
or  intermit  lent.     I1ie  following  case  is  quite  reniiukabic  ; 

ffyftr/itiktti»  «f  larynx  vilk  lurtvtu  aphonia  «f  «Hi  ytar'i  ttanding — ATj  fan'* 
kit  ltii*m,  tut  itigKt  tulrtrcttlttu  dt^iil  tH  Jttng — Grtal  ^ain  Jr^at  taUtng — 
Ifp  Rtlief  mnder  ttttraj  «W  tae^  £nttranivUii>M. 

Cass  CLVl.— ^liii  B ,  a  juunc  lady  fiom  Cluvago,  wat  lefcrrcd  to  lu  try  Di; 

Johnwo,  of  that  city,  December  |6,  1S71. 

The  patient  wti  of  ■  itelicat^  thoroaghly  American  type,  hot  no  mote  nervoiu  thai 
ihowaBdi  of  our  coontrywomcu. 

Foe  one  year  ibc  liad  mflered  trani  alnolute  iphonu.  The  Uiyngotcoplc  e«aniina> 
tio«  of  Dr.  Johntan,  her  phyndtn  ia  Chicaija,  and  of  oihen,  tiu)ic*i:cil  no  locsl  Umma 
that  ooulil  «cll  iiccount  for  her  (ymptonu,  althoggh  a  slight  lubcnAiluia  dqusit  of  a 
pMaive  and  slalinnuy  character  wii  detectel  by  Di.  Cluk  in  one  lung.  All  ibe 
aceompanybii;  tympionu  pointed  to  a  aervou*  origia  of  bar  di*o».  The  hypenctlicwa 
rat  very  remarkalile.  TTic  palicni  Mid  the  pain  (ram  whbpering  wm  m  etckI  that, 
•'when  t  try  to  whimper  1  lufTer  terribly,  beoatne  dixzy,  and  have  pain  in  my  ear."  "  I 
Oltcn  Cwl,"  ilie  eonltnucd,  "a«  if  every  word  t  wbiapcrcd  gnivX  on  llic  rocal  coids 
and  talangb  would  Moirf^AviA  ofV."  Atmatt  conliaoajly  there  wat  pain  la  ibt 
lliroAl,  and  on  thit  account  her  ntghlt  were  wakeU 
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The  erideiMe  wu  prcttf  cI«m  tb>t  tl>«  ocrrn  tupplyii^  tbe  btynx  wen  is  ■  ess- 
dilioD  ofsrett  b^pcrmthcat,  prodocine  a  raixUlion  fuulogoo*  lo  ngtabsncb 

In  Ct)icA|p>  Dr.  Jotuivm  had  Bt«d  dectrlcol  UMtcacnl,  with  «  view  Lo  odte  tka 
Miioii  of  ilx  cord,  vrithout  benefit.  Stable  gUvaBUUioa  wh  vied,  nMthllr  wilfc  Uk 
view  of  calming;  the  irrlubllily  and  icdadng  the  bjrpcnDMkala.  bat  whlwU  nooen. 
In  about  a  month  the  paliemt  weM  Sooth  for  (be  winter,  and  «c  have  not  ven  her 
tiocelhat  lime. 

One  amongil  oilier  inter«*ttiiE  pointi  in  Itiii  c«x  UtbecUnical  proof  aflordad  of  ibe 
nervMii  eonnection  aF  Ibe  viksI  cords  with  the  mMlns  anditoriaa  sad  wwilw  Mia 
tjmipani.  The  anatonical  explanalicm  of  the  phenonenon  rccovdcd  ben  b  lo  be 
found  in  the</(r-Mf  cornmanicBlian  ndnling  between  tbe  auricular  avresffintdeMifbel 
hy  Amoli!)  and  the  senutive  fibres  which  enter  lo  lafsd]'  into  Ibe  eompaaiiiem  of  the 
Biain  trunk  of  the  pncumogastrick 


Aruestheiia  of  fht  Larynx. — This  is  as  afTecHon  but  rarely  ot 
It  would  be  most  likely  to  occur  from  injury  of  tbe  pncutnogutric 
nerves  of  their  laryngeal  branches. 

\x  is  rslional  to  suppose  that  anaesthesia  of  the  Urynx  might  be  sue* 
ccssfiiUy  treated  by  electrization  m  ib  various  forms,  on  the  sune  prin- 
ciples tliac  this  morbid  ccndition  is  treated  in  other  pans  of  the  body. 
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Fob  two  reasons  ibe  diseases  of  tlie  eye  ure  not  quite  as  amenable  ic 
:ectruation  as  corresponding  or  analogous  diseases  in  some  other  |>aru 

tbe  body. 

Jfirxf.  The  anatomical  poEition  oT  the  eye  is  such  that  the  current 
cannot  be  directly  lo<:alij:ed  in  some  of  its  parts ;  and  stcondty,  the  ap- 
plication of  a  very  strong  current  is  sometimes  contra-indicated  by  the 
scnsiuvcncss  of  the  conjunctiva,  and  the  po^iblc  injury  that  loay  be 
done  to  Ibe  brain. 

For  these  reasons  paresis  and  |>araly8is  of  the  muscles  of  the  eye- 
conditions  of  the  organ  that  are  moat  frequently  treated  by  clec< 
tricity — cannot  be  as  successfully  subjected  to  electro-diagnosis  or 
therapeutics  »  the  same  conditioas  of  many  other  muscles,  although 
therapeutic  results  in  many  instances  of  a  decided  character  are  obtained 
from  clectrixatioa  of  the  paretic  or  paralyied  muiiclcs. 

The  prindpal  diseases  of  the  eye  for  which  electricity  has  been  em< 
ployed  witli  more  Or  less  success  are  : 

Paralysis  of  the  MuscUs^  Ptosis, 

Asthtneyta,  Opa£iti<s  tf  the  Cornea, 

Retinal  IfyferastAisia,  Phatof)u>hta, 

Amaurosis  ami  Amblyopia,  Myoiis  and  Mydriasis, 

Spasm  o/th*  /.id,  and  Nevro-rttinitis. 

Bltctritaiiott  of  lh<  Eye. — The  electric  current  affects  the  eye  bolh 
directly  and  llirotigh  rcHcx  action  from  the:  fifth  pair,  and  also  through 
the  sympathetic.  As  has  been  stated,  the  anatomical  position  of  the 
eye  within  its  bony  cavity  makes  it  im|>oRsible  to  reach  all  its  parts  aa 
directly  as  cotild  be  desired  ;  white  the  exceeding  delicacy  of  its  struc- 
ture makes  it  at  least  very  difficult  to  make  the  applications  imme- 
diately to  the  conjunctiva. 

The  eye  may  be  electrized  in  a  general  way,  in  asthenopia,  for  ejt- 
aiQple,  by  pressing  one  large  positive  electrode  over  the  closed  eye, 
and  the  other  at  ttic  occiput  or  by  the  ;&ide  of  the  head  above  the  cheek- 
bone ;  or  one  of  the  electrodes  may  be  held  ia  the  band.  When  it  is 
ilevired  to  produce  cheiitical  changes  in  the  eye  this  stable  method  of 
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application  may  be  used  for  some  time.  Placing  the  positive  pole  on 
the  forehead  or  in  the  auriculo-moxillar}'  foasa,  ihe  tuperUr  ctli^ue  nuy 
Im*  excited  wilh  the  negative  pole  on  the  upper  and  inner  pan  of  ibe 
orbit;  the  inferior  oblique  and  rectus  iitternus  near  the  inner  angle  of 
Ihe  eye  on  the  side  of  the  nose ;  the  rtctus  txitrHus  at  the  outer  angle 
oi  ihe  cfd ;  the  reclut  superior  at  the  upper  part,  and  the  reeius  in- 
ferior at  the  lower  part  of  the  eyeball.  Galvanitation  of  the  eye  with 
interrupted  currents  to  aflect  the  muscles  should  usually  be  shore,  bat 
stable  or  labile  faradization  with  large  electrodes  may  sotiietimes  be 
made  for  a  much  longer  time — three  to  ti^n  minutes. 

Paresis  (exhaustion)  or  paralysis  of  the  niuBCles  of  the  eye  may  ariie 
from  cerebral  lesions,  or  may  be  of  a  peripheral  character-  Locomotor 
iitaxia  is  frcq^uently  preceded  or  accompanied  by  disordcra  of  the  atas> 
cles  of  the  eye. 

For  the  purpose  of  affecting  the  mutclts  of  the  eye  the  galvanic  Cur- 
rent is  usually  superior  to  the  faradic  A  small  number  of  cells,  from 
ten  to  fifteen,  are  usually  sufficient  Galvaniuitioo  of  the  sympolbetic 
should  also  be  tried  in  those  cases  that  are  supposed  to  be  of  cerebral 
origin.  Short  treatments,  fixim  one-ciirarter  of  a  minute  to  one  or  two 
minutes,  are  preferable  to  longer  applicaciun&  In  these  condition! 
protracted  stances  not  unfrcqiicntly  do  injury. 

Here,  as  elsewhere,  the  sensitiveness  of  the  patient  and  the  results  in 
each  case  are  perhaps  the  best  guide.  And  yet  it  is  always  well  lo  be 
cautious  in  the  first  application.  In  diseases  of  the  eye,  as  of  otlier 
parU  of  the  body,  we  meet  with  exceptional  cases  that  will  bear  sdA 
be  benefited  by  very  protracted  applications  of  mild  galvanic  curreats. 

Hie  unfoRunate  accident  that  happened  to  Duchenne — total  de- 
struction of  the  sight  ofa  i>aticnt  immediately  after  galvanization — did 
much  for  a  time  lo  retard  the  electro- therapeutics  of  the  eye.  The 
accident,  however,  has  never  been  repeated,  although  the  electro-therv 
peuiists  of  the  present  day  galvanize  the  eye  and  the  brain  with  great 
freedom. 

Localized /etrA//S{i^H>fi  has  been  somewhat  successful  in  the  lreat< 
tnent  of  paralysis  of  the  muscles  of  the  eye  in  the  hands  of  Meyer,* 
Soelberg  Well«,|  and  Atihaus.  ^  .Allhaus  has  succeeded  with  the  fara> 
die  current  after  failure  with  the  galvanic.  The  current  revcrscr  dec- 
trode  is  very  convenient  for  liie  treatment  of  paraJyss  of  the  muscles  ot 
the  eye. 

Prognosis  in  Paralysis  of  ihi  MuscUs  vf  the  Eye, — The  prognosis  of 
"Opi  cit.p.  3;r8.        f  Dbcuu  of  the  Eye.  1669^  p.  S<^       }  Op.  dl.,  p.  495. 
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paralysis  oTthc  eye  that  depends  on  cerebral  lesoiis  is  usually  unravor- 
ablc.  Cases  lliat  arise  in  the  early  stages  of  iliacasc  of  the  brain  or 
Giiinal  cord.  Ai  locomotor  xiasia,  and  early  sy])hilitic  catefi,  offer  a  good 
prognosis,  though  they  are  disposed  to  relapse. 

Peripheral  cases,  whca  taken  in  the  early  sugcs,  have  a  very  favor- 
able  prognosis,  but  not  so  with  cases  that  aic  long  standing. 

Benediki,  speaking  of  the  prognosis  in  cases  of  paraly&is  of  the  eye, 
declares  (hat  of  eight  ca!ses,  from  various  causes,  thai  were  tent  to  him 
by  Weckcr,  of  Paris,  in  seven  there  was  inuncdiatc  improvcmenl.* 
The  same  writer  states  (hat  when  the  absolute  excursive  capadly  of 
the  pupil  is  little  altered,  but  double  vision  is  present  in  a  great  part  of 
the  visual  ficltl,  the  prognous  is  unfavorable. 

In  some  cases  improvement  follows  early,  after  one  or  two  sittings, 
or  during  the  midst  of  the  sittings  in  other  cases  not  until  ten  01 
fifteen. 

*The  tendenqr  with  patients  and  physicians  is  to  i^vtndoit  treatment 
in  paralysis  of  muscles  of  the  eye,  without  giving  it  a  fair  triaL  Tliey 
certainly  demand  at  long  treatment  as  analogous  affections  in  other  piarts 
of  the  body. 
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nntit  »f  tht  ttft  imUmal  rretut  mm<U~^mmtdiatt  imfrtvtmtitt  mnjer  tpnlittd 

Cass  CLVft._Mr.  M.B.,  wiih  parens  of  th*  left  Intanii]  nelia  nuKlf,  wkkmI 
toubjrDt.  C  R.  A|;n«w  for  «l^riail  tte»tifwiit.  The  (inl  ^rmptonMof  the  difficulty 
dated  aoaie  months  back,  juK  aficr  hit  rclutn  from  the  Wc«,  where  he  had  Iteen 
nbjictMllo  uniMual  fali^ue.  A  powerful  ctmeni  (ftraillc},  localiioil  as  nearly  a«  pos* 
tiMe  in  tbeaSecled  mwtc'c,  veijr  nwrkdly  r<lie'r«d  the  heAviaen  of  the  eretid,  utJ 
Immediaiely  Improred  the  liihi. 

For  over  a  manih  tbe  patient  bad  been  able  to  rend  only  imperfeirlly  tDil  with  dit- 
ftcnltjr,  while  an  hoar  prcvJoui  lo  tlie  «1eclncxl  treatment  it  wa*  roiuiid,  on  tiial,  at 
Dr.  Agnew't  office,  that  he  wai  uLterl  y  unable  to  decipher  itewipapcr  print. 

rmmediatdy  after  one  application  the  patient  could  read  the  ^e  print  of  the 
Htratd  with  case,  anil  in  a  d»x  or  M  «  note  froin  Dr,  Agnew  infarioed  lu  (Ital  the 
*i»fln  of  the  ]»ii«i(  bad  incrcMied  frum  ohc-tcnlh  la  oiw-half,  and  lh*t  the  iittciaat 
r«nu»  had  gained  i«veiily,  teited  by  prtfins. 

P^rAlytii  «f  lAttAduetHi  tf^i  ifti — DotiU*  tii$iMi  tm  mfnthJ  staH,Hmg — PtttMt 
lyfkititie  »rigm—Rt(0Vtry  mnJtr  Ucaiiud  gahutmtation  and  i*diJt  of  p«taiHtun 
— fCtloftt. 

Case  CLVIIL— Mr.  R.,({ed46,  watrffcrredlou^  May  1, 1874,111' Dr.  Ruihraftrc^ 
Patient  eMRplamed  of  double  rlaion— health  ocberwlte  good.  Dr.  R.'*  illagnoii* 
was*  panljib  of  abdoccns  on  both  lidei,  and  as  the  palieni  tiad  mITered  ftoin 
qrphilii  nxten  jcsn  before,  ioitide  of  potas^uia  was  given, 

'  Of,  at.,  9.  S9S. 
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For  tfiTM  mcnthi  tliU  ircaUioent  vu  kept  vp  with  but  litlte  improvcqMnt.  Wt 
ixfisn  [ccalmutt  by  localUcit  gdirjiiiiution,  luting  tirone  inierrapted  cianau  owe 
pole  II  the  citcnul  xag,\e  al  the  e)-e,  nnd  tlie  other  an  the  teatfle,  at  w  tlie  hMk  of 
the  neck  Olid  i.\>uliaucJ  ihh  trttttiicnl  Iwicc  ■  week  for  oac  mwth  wiUMot  may  ■»• 
pronmenl.  About  Juu«  i  Im^iovcmcnc  bc|{an,  aiiil  liy  Jsoe  sa  ibe  recovo;  wu 
emphatic,  no  &mu  doobic  viaon  wu  eoaeemcd ;  dimoesi  of  vudoa  remuMd. 

The  pntienl  continued  ihc  iotlids  fff  poutaitua  m  iht  umc  liinc  witli  the  dectilul 
Ucaimcni.  xaA  it  in  dearly  iiiipo«ble  to  dilTcicatutte  wltlivcrtjtuity  ibc  eflwii  of  ll« 
two  Kinr<!ie«;  but  inaoniich  an  ihe  iodide  «(  potauium  hari  b«««  ttj«d  b«(3«e^  and 
tay  roitWuIly,  without  efTect,  it  u  eace«Uiia£ly  probable,  t4  aaif  the  Icacti  ihu  the 
racovei;  wuUtgcly  due  to  the  clccirical  Ucatment.  The  patient  wbaoquatllj  NlafNeL 

The  fullowing  arc  some  of  Benedict's  *  cases  : — 

"  Burggnf.  Johuin.  t^  si  fArli'»  ctinb)tte,  April  izd,  1864),  had  been  nditealy 
iriied  wilh  double  viiion  fourteen  Uaya  pte-rii3uily.  fttnljm  of  the  right  abdnccn^ 
pccuedei  by  ^ioknt  paiiti  in  llw  li»d  Tur  cislit  <Uj%.  Recorety  ihraoeh  locftl  itot- 
mciit  in  sit  nittiiijph, 

"  Meyer,  Antonia,  aged  55^  Uborer  (Arlc's  cllntque,  Sept.  tS,  [S66>,  had  atJIcred 
for  ihcw  days  from  ilvuUta  viMon,  parens  of  the  rit^ht  abduceni.  Tbe  cicnnioB  m 
defidcn;  by  one  line.  There  na* d»utilc  Tisiun  u  Ihe  larger  half  of  the  rlual  ftcM. 
After  nine  litllngi  the  cxcur^inn  wit  normal.  Double  vision  m  (he  extretnc  porttca 
of  (he  visunl  ricIJ.      Entire  rctuvcry  after  twenty  liiltiigii. 

"Maku,  Ituliara,  »pxl  24  tArlt'icIiniquc,  Jan.  ]i|,  |$6}I.  tnSbrsd  toe  lU  watkt 
from  complete  paralyvii  of  all  Ihe  branchcc  of  tbe  ocul<>-iu»lonuL  After  lhn« 
wcckb  the  purAlynii  wa«  removoJ,  and  the  patient,  aUbo>i^h  he  iud  )et  iunte  tluabie 
rwion,  left  the  hnipital. 

■•  liatalf4  Mydriatii. — Kcniier,  aged  40,  suffered  (rota  nydriaiii  and  pAraljiu  ol 
aocoinmodaiionoa  the  left  aide.  After  two  IocaI  tteiUiaenti  the  laydiiuiisdimiiiiUicd' 
It  rcUpwJ  after  a  calms,  but  wu  finally  eniiicly  healed  In  twelve  lUtingi,  and  t^ 
m^ed  healed  for  eereral  yeart," 

^r/^cnc/td. ^Aathenopi^i  may  depend  00  an  absolute  or  rcUtire  de- 
ficiency of  energy  in  the  muscle  of  accomtuodacion  ;  or  of  the  internal 
recti.  It  is  a^cointianied  by  hypenosthcsia  o(  (he  retina  and  ciliary 
ncrvcs.f  Of  these  (wo  forms,  the  accomniodaiive  and  muicitlar,  the 
accommodative  is  the  more  frt^ucnt.*  The  raurkcd  effects  in  im)>ioriRg 
the  tons  of  exhausted  muscles  in  other  paits  of  the  body,  produced  1^ 
electrization,  would  lead  uft  to  supjj|ose  that  ai>ilheno|>ia  might  be  bene- 
fited by  passing  cither  the  faradic  or  galvanic  cuncnt  through  the  eye. 

in  quite  a  numhcr  of  ca^cs  of  weakness  of  eye  with  hypencsthesia, 
that  have  not  been  accurately  recorded,  we  have  obtained  positive  aod 
rapid  results.     Fur   those  very  numerous  cases  of  ejes   that   ache 

*  Op.  cit.,  pL  297  et  ae^. 

f  StcUwig,  Treatue  on  the  Diseatti  of  the  EyCi  (latulalod  by  OnL  Hacidcy  aad 
ftoo«a,  ;).  611. 
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severely  if  used  even  for  a  little  time  before  breikrast,  or  at  twilight, 
or  ill  reading  line  print,  or  ttoing  fine  needlework,  or  froui  exposure  IC 
glaring  liglu;  tliac  perhaps  are  Aniiojrci]  by  muii-tz  volitantcs  and  by 
neuralgic  pains  in  or  near  the  eyci  and  yet  in  wliich  ophthaliiio^copic 
examination  reveals  no  lesion — for  auch  caaes  mild  labile  laradination 
for  live  or  ten  minutes  through  the  eye  with  the  pusirive  pole,  eiiher 
with  a  moistened  sponge  or  t)ie  hand  of  the  operator,  while  ihc  ncgn- 
tive  is  at  the  back  of  the  neck  or  in  the  hand  of  the  patient,  h  certainly 
a  most  agreeable  and  efficacious  remedy.  Stable  galvanization  is  also 
useful  in  the  same  condition.  Cases  of  this  kind  l!i;it  are  a>sociated 
witt)  general  feebleness,  with  hysteria  and  dy&pep&ia,  arc  »oiiietiiiics 
much  benefited  by  general  faradization  even  when  the  eye  receives  no 
local  treatment  whatever,  'tlie  tir<J,  aching  eye  is  both  temporarily 
re«ed  and  relieved  afrcr  each  sitting,  and  pcmianencly  strengthened  by 
continued  treatment.  In  such  cases  electrization  does  for  tfae  eye  what 
it  docs  fur  the  stomach,  or  larynx,  wlien  tliey  arc  in  a  condition  of 
fatigue. 

We  heUeve  thai  tlectro-tkerapeuHes  premiset  men  for  aslfunepia, 
VfUh  ftyptritiihesia  of  the  retina,  than  for  any  other  disease  af  the  eye. 

From  the  known  ciTects  of  clcctriiation  on  neuralgic  and  muscular 
weakness  of  other  parts  of  the  body,  it  would  certainly  appear  that 
asthenopia,  even  in  its  severe  phases,  might  also  be  successfully  treated 
by  the  same  agent.  The  subject  ii  worthy  of  the  earneu  attention  of 
ophthalmologists. 

Auhrnepiaaf  twaytar/  tta»£mg—Rafid  improvemunt  um/er  iMnlist J /araiil»ati*m, 

Casi  CUX.— Mr.  L.,  a  rtudeni,  xgeJ  25.  »»ai  leterteri  to  ai  by  Dr.  Loring. 
The  pali«9t  liad  foi  two  yean  been  oAictcd  wilk  cu<«ding  wenkacm  of  sight,  onj 
X<M  a  long  lime  was  unable  to  read  moic  tlun  a  mluuic  or  (wo  without  dlxmnlbrt, 
Tune  Biid  rat  bail  alTofdeii  iUgfat  relief.  %o  that  be  now  r<iuiKl  it  punibte  to  read 
by  daylight  Bame  ejgtit  or  t«n  miniU«s;  byjaalight  h«  could  itol  read  at  aU.  A  mlid 
•£anL-c  uf  localiecJ  faraObiKiuii  wu  cauycil,  witti  I  lie /nu  It  of  laaikcilly  iaucaiiug 
Ihe  Kmifth  of  viaon.  Siniilar  appliaiiuiu  were  rejienEci]  tame  dawn  limei,  wiih 
the  moM  happy  effect,  and  when  lut  )>een  the  patient  wm  aUo  to  rtail  an  hvur  with- 
DM  Mrioiu  illaoofffori. 

A  second  case,  sent  soon  after  by  Dr.  Loring,  received  equal  benefit. 


A  tau  MmOar  to  the  ttimt—fm/ewrt  mart  realty  untir  gakwiitalian  than 

/araditAti«n. 
Cask  CI-X. — A  oue  amilar  in  lis  lymptams  to  the  abovp,  nnil  of  nc  Inng  itnnd. 
ing,  that  wat  tcot  to  ui  hj  Dr.    Koon,  wai  »ili4iiiiia<l  to  luctiieil  OuxJiuiiwi, 
with  some  beitc&l.     Localised  galvmitat  ion,  lionevcr,  wuli  on  curcedlR^y  feeble 
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cwrcnl,  proved  gf  gteattt  xrvice,  aitd  xfter  «  month  of  treftineal  tbe  palitol  wm 
able  to  rcodardjiuy  print  for  over  mi  baur  conlinuoiuir,  witbotil  expcfkadng  hi| 
lUuomfoR, 

AtSh€n«pia  af  tai  asgtat'^td  tharMttr  aitd  «/  tfMjftmrif  ttandiig—ComfUtt  rmi9' 
try  under  ttutlvt  applicaUani  of  lx*imd  ftrajUvHiam. 

Cask  CLXI.— The  motX  Kiliftractur^  itmII  llui  wc  bar«  to  record  in  the  tral- 
mcni  of  utbcnopia  was  in  (lie  cbw  of  a  Udf  agod  £a  For  two  jrean  ibe  had  obaerved 
«  ountuntly  dcaea&inj;  slrm^jth  of  viaor.,  luuociated  « Ith  a  \na\  irtiiablllij,  lliat  jmc- 
clodcd  any  aitcmpC  Bt  continuous  at«  of  th«  eye*.  KbaUy,  v>  n«ak  did  the  organ* 
bevoiiic  llml  die  fauDi)  it  uitcrly  icnpoMblc  to  read  or  xvr,  or  in  aiiy  my  coiwei> 
tra[«  her  Uffht  Tor  a  moiuent  wiiliout  sufferlnit  pain  and  obuimiion  o(  Tuian.  Shr 
WW  traied  wiioUf  by  localiccd  faradiuttun — tb«  tipt  ol  tha  fingan  atuna  batac  toed 
vt  clecinxlta. 

Bui  about  twelve  applications  were  given,  with  tli<  rcmilt  of  coanplMc  and  per- 
niaocnt  rtcovcy.  Duritig  (he  IhrM  twi*  that  luvc  elapsed  nac<  thii  lieatmeal  the 
cyesi|[tit  boa  remjiiaed  perftclly  sliong. 

Amblyopia  and  Amaur^iif. — Amblyopia  is  now  understood  to  be  a 
disorder  of  vision  dependent  on  disturbance  of  the  circulatioa,  while 
uiiauiotis  is  to  be  regarded  u  a  syiti^toni  of  atroplij'  of  the  o[>tic 
nenre. 

For  some  of  these  conditions  electrization  may  be  trii»)  with  ad- 
vantage. 

A  strong  encouragement  for  a  faithful  trial  of  electricity  in  ihete 
cases  is  th^ir  variuus  degrees  uf  imiiainncnt  of  viiion,  fruni  cotnpleic 
blindness  through  the  lower  grades,  have  been  souetiaies  most  tiuccca»- 
fiilly  treated  by  iihyaicians  and  charlatans,  with  diverse  methods  of  app'U- 
catioii.  De  Saussute  cured  a  case  of  amaurosis  by  statical  dectricity. 
Lcsucur,  Magcndic,  and  Person,  successfully  used  faradization  in  the 
same  cases. 

What  is  now  needed  is  a  careful  and  persevering  trial  of  galvaniza- 
tion and  faradization  in  cases  of  amblyopia  and  amaurosis,  aHei-  acca- 
ratc  ophthalmoscopic  examination. 

Spasmof  (he  L'td{BUpharQspaim). — For  spasm  of  the /(Tff/^/-/a^^/'(r 
and  erl)ieutarii palpebranrm,  faradization  or  galvanization  is  indicated 
for  the  same  reason  that  it  is  indicated  in  torticollis,  facial  spasm,  and 
spasm  of  the  glottis. 

The  nietiiod  of  application  is  the  same  as  that  prescribed  for  utbe- 
nopia. 

Prognosis. — Recent  and  mild  cases  recover  rapidly.  Long-standing, 
cases  ate  sometimes  very  obstinate,  but  even  these  are  lirequeatljr  re- 
lieved for  a  lis  lited  time  after  each  sitting. 
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OPACITTES  OF   CORNEA   AND   VITREOUS   HUMOR. 

Sliglil  tfidJHMJif  twill Uitgi  o/  lAt  iid — Rtuvtry  undtr  fartditatiom. 

Cask  CLX11-~A  \aAf\ai\  bom  (ro>abl«l  willi  aa  sffoction  of  thi  left  OjW  lliat 
fcq.ulrcd  surgical  ticatmoit ;  wki  tAken  with  diglll  but  diufirecable  IwtUhinc*  oi'  lbs 
Iltjorth«oth«(«ye.  Thg  twkdiine  wu  a>  dight  thai  it  could  bo  (eon  b;  tn  observer 
only  vtilh  difficulty. 

Uiiilcr  (w&iliMiion  wiib  &  mild  current,  tbt  ncgktive  pole  bcin^  held  in  ilic  Iwudof 
the  patient,  and  itte  positive  being  applied  \t]  gentle  panet  o*«t  the  Ud,  reotxwy 
t«ak  place  in  a  ibott  liise. 
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Sptm  t/  tkt  arhkularit  p^lfArarmm  t/  Utg  ilaMJing — Stmt  lemftrary  tmt  M 
ftrmaiumittMr)t//rvm/traiaMfiom  anJ gaivtinitatiJM. 

C*5ECLXlll.— Kw.  Mr.  1(.  mtate(«ntd  la  u  by  Or.  C  K,  Acnewwiih  atTcre 
tpunt  «f  the  ocbiculam  pnlpetFramn  of  tbe  rigtit  ride ;  tkc  general  healUi  of  the 
patient  wu  oiberwiac  good  Faiadiwloa  nnd  calnaUalioti,  iMthttiilf  ued  foi  a 
number  oT  <ittiDg%  in  Ibe  manner  detcribed  in  the  case  preceding,  were  ealf  of 
teinponrjr  benefit. 

Opoiifus  oflhi  Comta. — Tb«  electric  currents  have  been  employed 
with  more  or  less  success  for  opaddes  of  the  cornea  for  many  years. 
Cues  have  been  reported  by  Isiglio,  Qiiadri,  Willcbrand,  Tiirck,  and 
Oracfc.     Recently  this  method  has  been  but  Utile  employed. 

Ttw  golfuitc  cuneni  would  be  moic  indicated  thati  tbc  faradic.  Ex- 
ternal or  internal  applications  may  be  used. 

In  a  case  <£  opadiy  of  the  cornea,  rcKulring  frotn  her^s  ofihthalmi- 
eus,  seat  to  us  by  Dr.  Prout,  there  was  a  very  decided  clearing  up 
under  a  protracted  use  of  the  negative  pole  of  the  galvanic  current 
apjttied  to  the  closed  lid,  and  a  part  of  the  time  directly  to  the  conjunc- 
tiva, which  had  been  rendered  anaesthetic  by  the  herpes. 

Opodtits  of  th(  Vitreous  ffuntffi Ktratiiis. — Le  Fort  and  Camus 

report  interesting  and  remarkable  results  in  the  treatmeni  of  opacities 
of  the  vitreous  humor  by  the  galvanic  currenL  llic  applications  were 
made  with  one  pole  oi-er  the  dosed  eyelid,  and  the  other  in  the  auri- 
culo-maxillajy  fossa,  to  affect  at  the  same  time  tbc  nutrition  of  the  eye 
through  the  sympathetic  In  some  of  the  cases  the  opacity  was  asso- 
ciated with  or  resulted  from  keratitis. 

Phgtofhfi^. — Photophobia  is  a  symptom  of  so  many  different  patho- 
lo^cal  coodiiions,  that  the  cases  of  cure  or  relief  obtained  in  it  by  the 
electric  currents  are  of  comparatively  little  value.  It  very  ficquenliy 
["epeods  on  the  diseases  of  the  conjunctiva  and  cornea.  Hewsoa 
reports  tiie  cnre  by  galvanization  of  thirty-two  cases  of  photophobia  de- 
pendent on  scrofiilotis  inflammnlion  of  the  comca  in  chttdren.  Froia 
3(i<  to  three  appUcatioos  were  suilicicnL 
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Tlic  positive  pole  wu  applie<I  to  the  face  and  tbc  negative  to  the 
»upra-orbit3l  foramen. 

y^oxrr.^ThU  affeccion,  which  coaiists  in  paralysis  of  the  elevator  of 
the  upper  lid,  is  to  be  treaied  like  spasm  of  the  lid,  but  with  a  Mrongcr 
ciirrcnt. 

FlMit /MMMHg  itrftr — Rafid  wtemMry  timttr  gahmniMatimt. 

CaxkCLXIV.— A  lady  patient  «ru  referred  to  lu,  who  lud  mflacd  lotig  and 
wverely  frnm  herpocof  ihe  he/i.)  nnct  face.  ThU  »«(  followed  by  acaie  neunlcic 
pains  that  were  most  penbteot  and  rcnMcI  oil  aitcmpu  at  All«vUcian. 

Thir  gnlnnic  cnrrtrnt  vm  here  appliei,  and  w  fuccwrnlly  a*  in  ■  Aott  lion*  to  db* 
■pu«  in  good  raeuure  the  neiuiJgii.  The  eyelid  of  the  right  sda,  hatwver,  wac 
let!  drooping,  a  oondltioa  whLdi  hod  been  ptaeot  Mue  vrcck^  Three  appUc*- 
tioa*  of  the  fftTtilic  ciureai  to  the  afTeclvJ  pari,  of  &  urenph  ai  giral  as  cottM  be  well 
borne,  wa«  re|>e.ii«d  oa  leveialoccuian*  and  readily  resulted  in  acoaptete  reitoralioa 
of  lite  lo^  miucuUr  power. 

Mydriasit  OHd  Myesis. — In  these  conditions  the  electric  treatment 
is  aoraetimcs  of  value,  although  in  ina.nycas«s  they  dtrpend  on  some  cen- 
tral diflicully  that  in  its  very  nsturc  is  incurable. 

The  trtatment  consists  in  local  galvanization  and  galvanisation  of  the 
syui pat  belie. 

Netiro-retinttis. — On  the  theory  that  ncuro-retinilis  maydepesd  oo 
some  morbid  condition  of  ihe  sympathetic,  whidi  in  its  tDm  maybe 
connected  with  vinous  cerebral  afftctions,*  it  has  btcn  treated  by  gal- 
vanization of  the  syrnpiihetic,  and  of  the  brain. 

Indeed,  from  our  experiments  in  galvanization  of  the  sympathetic 
(sec  p.  135)1  it  would  appear  that  in  ncuro-relinitis,  and,  indeed,  in  all 
affections  where  we  wish  to  affect  the  vascular  condition  of  the  retina, 
galvanization  of  the  sympathetic  would  very  properly  be  indicated  in 
connection  with  other  remedies  directed  to  the  disease.  The  subject  is 
certainly  worthy  of  investigation. 

Strabismus. — In  sirabiginus,  dependent  on  merely  transitory  causes, 
faradization  or  galvinijation  may  be  of  service;  but  the  results  yet 
reported  arc  not  of  grcai  importance. 

That  temporary  relief  of  strabismus  may  be  derived  from  faradisatioa 
we  demonstrated  in  several  instances.  The  method  of  application  is 
the  same  as  that  for  paralysis  of  the  masclrs. 

From  among  many  failures  in  the  treatment  of  strabismus  that  we 
find  recorded  in  our  case  boolis,  wc  briefly  note  Oic  two  following 
as  illustrative  of  the  benefit  that  occasionally  accrues  ihroagfo  electri- 
eacioD. 

•  BcaeiUkt,  op,  dl,,  ppi  951,  353,  >S4. 


STRAmSMUS. 

Case  CLXV.— a  tiitlc  eirl,  aged  S,  tad  for  iwn  yean  been  Afflicted  wttti  strablv 
nuKtjvergcnt. 

Tlic  luad'K  current  vita  as  nearly  tu  pot«bIc  localiKil  In  the  Ciully  nittKlci>  and  M 
the  ame  time  llie  body  of  tlic  eye  wa.t  wbrailtnl  to  gentle  treatment. 

Improvement  bectune  manireci  after  a  few  appliiMtioiu,  and  in  the  cmrw  nf  two 
montlis  ended  in  TCcovcry, 

CAitR  CLXVI.— In  the  com  at  a  lube  of  l8  moirihi,  «h»  ba/1  ihown  ^mptom* 
nmilar  to  the  above,  wmc  i^irrc  viceks  picvionslj,  il  rcqiurcd  but  K  nngle  applicauun 
«( til*  bmlie  cumru  to  dtiKl|)ate  the  trouble^ 
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Cciarael. — The  literature  relaiing  to  the  use  or  galvanism  tn  the 
treatment  of  cataract  is  very  coiwiderable,  l>iit,  at  the  same  rime,  both 
the  o[tmions  and  statements  arc  very  cunlliciing.  Crtisscl,  uf  St. 
Petersburg,  claimed  to  have  had  successes.  His  method  was  lo  intro- 
duce into  the  lens  a  needle  connccied  with  the  negative  pole,  while  the 
posiuve  was  applied  to  the  tongue.  In  this  way  the  cataract  was  sub- 
jected to  the  three  factors  of  mechanical  disintegration  by  the  needle, 
to  the  chemical  inl^Lience  of  the  negative  pole,  and  "  probably,  also,  to 
the  macerating  action  of  the  aqueous  humor  penetrating  the  lens 
through  ihc  piinctui'e  made  in  the  cajraule  by  the  needle."  Bergmann, 
Newnutan,  Mildner,  Benedict,  Stmuch,  and  other*,  on  the  contrary, 
claim  that  the  results  are  not  sufficiently  favorable  to  cotinterbalance 
the  dangerous  inAommation  that  is  liable  to  follow.*  Rosenthal  used 
external  applications,  and  claimed  to  have  cured  two  out  of  three 
i>atienl8  whom  he  thus  treated.  Two  cases  of  cures  have  been  re- 
|K>rtL'tl  lately  by  Neftel,  The  cases  were  siib<c(|ncntly  examineri  by 
Drs.  Agnew  and  Knipp,  who  failed  to  find  evidence  of  ajiy  improvc- 
nient  that  could  be  attributed  to  electricity. 

Among  oilier  diseases  of  the  eye  in  which  electricity  may  he  tried 
experimentally,  with  the  hope  of  greater  or  less  success,  are  amutketia 
eptiea  and  nystagmus. 

•For  Ibc  llleiature  of  the  subject  mnniltCauMatt's  "  Jahresbericht "  for  1S41-4S, 
llbo  Schmlitt'i  J^hrbilcher  lor  1841-4;,  Tioleil  from  Ereieky'*  article  "Ob  the  Na- 
[iBreof  Cataract,"  etc.,  N.  V.  Med.  Jounul,  July,  iSSo,  to  which  wears  indebted. 
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The  diseases  of  the  enr  ai«  le^  ftmenaible  to  treatment  b^  eleccridtj 
thA4  analogous  diseases  in  most  other  parU  of  the  body,  hy  it»  ana- 
tomical position  the  internal  eariscvon  more  inicccssibic  than  the  eye; 
and  even  the  paits  which  can  be  brought  more  direclljr  nnder  tbe  influ* 
encr  of  electrisation,  as  the  iiitddlc;  car,  the  membrana  tj^npant,  and 
external  auditory  canal,  c&n  bcai  only  TccIjIc  currents.  Hence  it  is  that 
there  is  no  branch  of  electro-therapeuiics  where  there  has  been  such  gen. 
eral  disappointment  both  among  atirUts  and  electro-lherapeutists  a&  is 
diseases  of  the  ear. 

Tlie  morbid  comlilions  of  the  ear  for  which  electrixatton  has  been 
found  of  some  service  arc  subaciKc  and  chronic  infiammatian  if  thi 
drum  and  middU  ear,  Nerfouc  dtafntss,  and  tinnilvs  aurium. 

Experimeiil!)  on  the  ear  were  nuulc  quite  eaily  in  the  history  of  elec- 
tro-thcrapcutica. 

Brenner*  gives  the  following  bibliography  of  this  department  in  the 
early  part  of  the  present  century  : — 

hxtivswK—  Vfrtneh  <intr  GtttkklUt  dtr  gakiiniuAtH  Ettktrieitit  mmd  iknr 
mtdkimxirn  AitwtnJttftg.B'slm.  iSoi  (this  vrcirk  conl&inia  quuilliuivc  dbtuKlioo 
in  the  working  fii  bnth  (mUx  «n  t\t  nerve*  of  heuing] ;  wlUa,  fin*  Catvamtmia  him 
dtntn  AnutnJu'ip,  iSoi.  b/  th«  uuac  MiDiur. — Mkksdokit — [BikamUttmg  da 
OArtHfattsem  ditrtA  Jtn  GalvanircJUn  Slrtat,]  M  GRAPSVdiESSKa,  iSoi,  ff>.  131 
ftnd  rjs. — Vi,\tA—(Calpaiu-thfraftutiKkf  VerituMe,)  Ebendac,  1801,  pp.  941, 
ajs. — StZl.V«>i.a—l/tifrCitk'afiuimu,  Hunbur^  t8o2(lhb  work  coataiai  cata of 
deafnen). — Stkiiwk— .ITv-J/ri*  drr  MtdieinittAtn  EUklriiUal  mit  RSettuMl  am/ dt» 
Ot^vaHumit!,  tSoa- — Woi.KK — ff^AruAJ  vat  den  nt  Jner  dureh  dit  Ga/tnuit- I'tl- 
*»ittA*  GtAi^rgeitkuKU  6t{lttettat  Tauitttimmtn,  e[&  Onalinid^  1S02. — Ma^ 
TINS'  ThtTdptutitekt  Aavtniung  da  C^biaHumtts.     1803. 

It  was  natural  ilut  attempts  to  cure  diseases  of  the  ear  should  be 
nnade  thus  early  in  the  history  of  elect rothcrapeu tics,  because  at  thai 
time  there  was  scarcely  any  other  method  of  treatment. 

*  UnlermchuDgen und  BcoHchlungeaiuf  dcniG«b{«tcdn  Elect rotharaple,  i  Baod, 
I  Ablb.,  1S6S,  p.  40. 
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Fin.  *yt. 

fmlfnni  mttkai  af  ^Ktritalhn  »f  thi  far  iDuelMnne}.  A,  auricle;  B,  mnml 
■u-litory  conat;  C.  handle  of  dwliuJc  i  V,  Hculble  wire  i  E,  riibLicr  tpcculumi 
P.  omicuU  In  ■liddic  cu;  G,  tnourlior  cube;  H.  auiljlury  nerrc  in  intiet  esr ;  I, 
Inferior  half  oiembrMa  lympaiu ;  J,  niemal  moicle  nf  hiinm«f  ;  IC,  iniernil  muiclc 
erf  hammef. 

The  llcxiWc  wire  can  be  pressed  in  tnwaid  ihe  diiini  and  iSen  al. 
towed  to  spring  hack.  Tlic  cxtcmiil  auditory  canal  is  very  scn&itive, 
and  only  mild  currents,  or  currents  quickly  inlcmiplcd,  will  be  borne. 
The  other  cIectro<le  may  be  ]»Iac«;d  in  ihe  hand  of  ihe  opposite  5Jde,  or 
ai  the  tttoiiih  of  the  Eustachi^in  tube,  hj  mean*  of  a  meullic-poinled 
insulated  catheter.  It  i^i  ao  advaiitaj^e  before  malting  the  applicaiion 
to  partly  fill,  or  at  lea>t  to  rn»i»tcn,  lltc  car  with  warm  »aU  water,  since 
thereby  the  condaction  is  intich  increased.  The  water  sliould  be  warm, 
because  coM  water  is  not  well  borne  in  the  ear. 
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External  .\felhni,—'Tyic\>c%\  exlernal  method  oT  dccinting  Ibe  «u 
\i,\o press  Vu  (Uetr^de firmly  on  the  tragus,  Uie  other  dcclrotlc  being 
held  as  before,  in  Ihc  hand  of  the  opposite  side.  The  ear  should  b< 
Tilled  wilh  warm  wit  waicr,  although  this  is  not  necessary. 

Wc  have  used  ihis  inctliod  for  several  years  wilh  both  the  faradic  and 
galvanic  currents,  and  prefer  it  for  all  cases  except  wAen  it  is  desired  ta 
aet  dirfitly  tin  the  infiamed  surfaces  of  the  drum,  or  middle  ear.  It  ti 
far  less  painful  ami  more  satisfactory  than  the  internal  method.  It  may 
be  used  on  the  most  sensitive  children,  wlio  would  rebel  against  tbc  ia< 
tcmal  nictliod,  however  skilfully  performed. 

The  siit'cis  should  not  uiually  be  more  than  live  or  teo  nitnules,  and 
in  some  ca&es  much  shorter  a|>{>trcattonit  should  be  u&ed,  es|>ectaJly 
when  the  galvanic  current  is  used. 

The  vicciro  physiology  of  the  car  has  already  been  described  in  tbe 
section  on  Electro- Physiology. 

Electro-Diiisnosis. — Tbc  electro-diagnosis  of  diseases  of  the  ear  has 
been  specially  studied  by  Brenner. 

The  leading  idea  of  this  observer  *  is  tlust  the  reaction  ffthe  auditor f 
nervi  to  the  galvanie  current  is  variously  changed  by  pafhalogical  con- 
ditions. 

The  normal  forinula  has  already  been  given.     (See  Elcctro>Phy&iol- 

The  dillicullics  in  the  practical  application  of  this  method  of  cleetro- 
diagnosts  are  ver)'  great.  The  norm.!!  formula  can  be  obtained  only  in 
a  certain  proportion  of  cases,  and  then  oftentimes  by  painful  current*. 
Even  when  wc  obtain  ap|>aTcnt  deviations  from  the  normal  fornmU* 
we  are  not  always  sure  just  what  such  deviation  indicates,  cither  ia 
special  pathology  or  in  therapeutics. 

Changes  in  the  Reaction  of  the  Auditory  yerve  in  Pathe>iogieal 
Cases. — In  pathological  cases  the  normal  fomiula  may  undergo  various 
changes. 

These  changes  in  the  reactions  that  appear  in  diseases  of  the  ear  may 
be  embraced  under  the  following  heads  :  f 

I.  Jlyperxslhesia  of  the  nervt,  so  that  il  reacts  to  a  milder  currcat 
than  normal,  or  reacts  longer  or  more  powerfully.     This  may  be  cilber 

■Zur  Kleliliophvkiolo^ie  imi  Elelilri>]™itiijIoj;ic t!r»  Ncrvut •cuiltcutL    Prtenbnc^ 
Med.  ^ii^liT  ,  Bd.  4,  i>.  if&.     1K63.      AI«o,  Wcitcre  Miltbeitoneen  mr  Elcktro- 
otratrilc     Pelcrsburgcr  Med.  Zciischr.,  Bi.  5,  p.  3S,  1S6}.     And  more  roranUy  is 
his  puUl!ihc<]  woik.  Untcnudinnjjcn  und  Beobachtunscn  Mif  d«n  OobMt*  dtr  BIA 
troilicnipie.     Lnpnie,  i86Saiid  1S69. 

t  Btcnaer,  op.  cit.,  UmJ  i.,  ^  181  V.  acq. 
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nmple  or  complicated  with  qualilatire  chaoge  ui  the  fonuula,  or  witti 
p4r»doxic^  fisrmula  in  the  car  not  experimented  on,  or  with  morbid 
Mibjecitve  sensations  of  heaihng. 

7.  Change  in  the  formula  of  reaetton  without  hyperttstheiia.  These 
changes  arc  either  in  inversion  of  the  noniial  fonnulo,  oc  deviatioos  of 
vArious  kinds. 

3.  Torpor  of  the  nerve  (anasthesia),  so  that  it  does  not  react,  or  only 
to  a  stronger  current  Chan  normal. 

Uiustrative  I\tthfihgieal  Cases. — Brenner  gives  the  following  iUustrft* 
tion  of  h^-perresthesia  in  a  case  of  chronic  catairh  of  the  middle  ear,  on 
both  sides,  with  difTiculIy  of  heaiing,  much  tinnittu. 

The  reaction  was  as  follows : 

XX  9a  K«.S.K'. 

KikD.K.  »  . 

Xa.a—  - 

A.S.  — 
A,D. — 
A.O.k.> 

In  another  case,  where  there  was  great  difficulty  of  hearing,  with 
tinnitus,  that  had  existed  for  three  years,  and  demoostrable  anatomical 
changes,  but  in  which  a  central  disease  was  suspected,  the  reaction  was 
follows  :• 

XX  JO  K>.S.K'. 

Ka.D.K.  OD 
1C».Q.— 
A.S.- 
A.D.— 
A.O.k.> 
Other  cases,  fllustratiye  of  changes  of  various  kinds,  we  give  below  ;— 

QiuiStaiivt  tkamgt. — A  HyftrartAtrio  -mlk  >'«.  Hyp«n(94h««ia  wftli  p*. 
UlNrti,  JO  yvtn  oli ;  Id-  venum  0/  l3U  Mrmat  ladoxkol  scnMUlom  in  ear 
fcrmiila.\ — A  lad;  of  60; 
ftbwiutc  deafnew  In  left  e«r; 
dnun  deprcaaoiL  thickened 
and  op«r|ti& 
6  EL  K«.— 

K*D.— 

K«.O.Pf.  > 

An.S,PC 

AaD.Pl  M 

An.0.— 


lelliEcnc ;  deatnesi  xbA  tin. 

nittu  «a  bolh  liiti  from 

dnldliood  I    druiD   dinuljr 

■od  thicken  ad. 

XtooKxS.K'. 

Ka.D.K.w 
Ka.O.— K&ltling. 
A.S.  •• 

A.I>.  "  w 

A.O.K.> 


not  imt«d4 

»■—»>-   ^:s. 

XX  iooKa.S.X*.  

Ka.D.K.  M  ^-. 

Ki.0.  —  K.> 

A.&  K'. 

A.D.  k.> 

A.O.K'.>  


•Op.  eit.,  pp.  90,  191. 

f  Erti  in  AidiiT  Oplilh.  uid  Otol,  ml  L,  Ko. 
t  Brcnnn',  on.  cit.,  Buid  [.,  p.  70$. 
3» 
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Jiimtrativt  <md  tyfieai  tan  tf  im- 
Xttrritn  cf  tAt  ttormal  formula.*  ^ K'a 
officer,  26  yein  old  ;  Irom  his  childhoiyl 
completcty  dal  in  left  cm  ;  do  tinoiluf ; 
no  ikmonMrable  dunce  In  drum ;  ozly  t 
fMite  color  ;  r^t  tax  nonnal. 


B*cnk  aaounaciom  of 
ritthl    (bcftllbj)    ou 

IXK.S.K'. 
K*,D.k.> 
Ka.O.  — 
A.S.  — 
AD. — 
A.0.1t. 


ElKiric  cumiDadM  tt 
kh  (<liKU«dl  or 
pt*    ifaa    vnttrHd 

IX  K».S.  — 
Ka.D. — 
K«.O.K,      . 
A.S.K', 
A.D.K.> 
A.O.— 


XfJifie»ti-9H  vf  tlu  m^nmat  frrmmJa 
witkomi  ^rf*T*)fktii*.—A  wmnxn,  45 
y«ui;  old  diifcculcy  of  bcAriag  in  botl> 
ear»i  do  UouUiiSi  •one  dnJncw  of  tb* 
drttiQS. 

KiGHT  Ear  !— 
XX  soo  K».S.— "  Chiniiiis.'' 

Ka.U.  "       ibon 

lUO. 

A.S.    — Rosriag. 

A.D.  ••         ihorL 

A.O.    — Indefiaite  aooadi. 
Left  eoi  £aTe  nunc  fonnula,    except 
tlttt  Ka^Q.  pitc  «  short  and  ilighc  ro«r> 


The  above  case  of  the  officer  Brennei  regards  as  of  a  special  nature^ 
The  patient  was  examined  by  a  nnmber  of  aurii^ts,  and  the  tarersioD 
of  the  normal  forniula  in  the  diseased  car  was  decided. 

The  following  experiments  were  nnade  by  one  of  the  authors  of  this 
work  on  himself.  The  right  ear,  on  which  the  ex|)enji)ent  was  taoAa, 
has  for  twenty-five  years  been  affected  with  chronic  inflaramaiion  of 
the  middle  ear.  The  drum  is  cloudy,  tlic  tube  pervious,  aad  the  hear- 
ing distant ;  at  times  he  had  been  troubled  with  tinnitus,  but  not  at  the 
lime  of  the  experiment.  The  objective  examination  of  the  ear  was 
made  by  Dr.  D.  B.  St  John  Roosa.  The  experiments  are  given 
in  detail,  because  they  illustrate  a  number  of  the  peculiarities  in  regard 
to  the  galvanic  reaction  of  diseased  ears,  and  the  difficulties  and  coiu- 
plications  that  attend  the  invest^doiL 

The  internal  method  was  tised  : 


11  EL  Ka.S.— ManKdoK 
Km.D.— "      " 
KjlO.— ••      " 
Aai— •'      •• 
AaD.— "      " 
AaO.— "      " 
Ketble  fluhet  of  llcfal  wcre  B^sewal. 
The  nunbliag  «f  n  dbtaat  tmtafjt  far  ■ 
■KHMSt  wu  nditkken  tor   tlw  oUMde 

*  Brenner,  L  «^,  p^  319. 

t  In  order  to  prcrtnt  deception  on  tliii  point,  the  linger  wis  [VcMCtl  en  itie  (rjifni, 
and  [ouod  lo  prodnoe  the  nni«  kppAieot  MUMlion  of  mmbling.     The  apfonuai 


10  St&hrer**  £L  K*.S.— No  rMction. 

Ka.O. — Some  ramUing, 
mode  evidently  by 
pressure  of  doetrodct 

Ka.0. 

An.S.^No  rcsciioD. 

An.D.— "       " 

An-O.— "        " 
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|6  £1.,  Ka  a— N'c  readioa 

Ka.n. — HUungin  thcollw*  CAT;  ((iwadoxtcal re«clM1i) . 

K«.0, — .S*me  l«t  «  raomGaC, 

An.S. — Hiuing. 

An.  U. — S«me.  > 

An.O.— No  reaction,  Twit  hiBtiiE  in  other  «r. 
Sironscr  tbthH  of  ll|;ht;  duancM;  mib|«nlv«  floands  bi  tan  for  to«De  minntc* 
after  trettlment. 


ao  El.  Kk.5.— Slight  roaring 
K«.0,> 

Ka.O.— No  reaettoB. 
-  AilS. — LoBiJ  fauang  (tectbiac). 
AilD. — iiaiD«.> 
AilO. — No  roctioo. 
CondikraUe     pain     In   car;      ranch 
»tOBffit  lladiet  Mul  dUilntf^;    mdalUc 
Mcte;    boming    In  wrix  of    the    band 
holilng  cathode. 
Tb«  rfaeoslaie  wat  now  brouglit  iato 

MCl 

34  E],  IC3>— Low  nunUinE  and  hining 
in  titha  eat;  »ery  great  painj 
p«npiril>on    on     fotcb«»J,   and 
nHucnlir  coninctiQiu, 
Ka.D. — Samff.  as 
RlMO«Ut« — 100 — StMtt  roaring 
aoo—    "        " 
300— Le»       " 


"  l»paia 


RhaMale— 4S00 — Sanw  roaring. 
700—    "  " 

Soo—    "         " 
900—    "         "  itill  pain. 
1,000— Much  Tew  rnofbg.  and 
hiding  in  other  car  much 
laa. 
Ka.O. — No  read  too. 
"nte  anode  reaction   with    tbc    Teaaa* 
tancci  oriherhctntBtewuat  follovt: 
An.S.— Very  load  hiatb^ 
An.D,  «a  and  Row  ofwliva. 
Khconai^loc^Veiy  laud  blHion, 


500— 


300—   "       •■ 

MQC^I-Oltd 

500—  " 

600— Less 

TOO—  " 
800—  ■' 

900—  " 

i.ooc^MDch  Icn 


Concerning  the  above  case  it  maj^  b«  remarked  : 

I.  The  deviation  fiom  the  normal  romiula  was  unmistakable.  The 
anode  reaction  was  very  decitjed,  there  was  no  possibility  of  a  mlsiahe. 
The  chief  difficuliy  was  with  the  cathode.  A  low  rambling  or  roaring 
was  all  the  reac:ion  that  could  be  obtained  with  Ko-S.  or  Ka.D.  and 
that  on\y  when  tnatiy  cicmcnts  were  oscd. 

».  The  accompanying  phenomena — dizziness,  pain,  contractions  of 
the  ladal  wmscies,  inetaUic  taste,  Sow  of  saliva,  perspiration  on  fore- 
head, burning  and  contraction  of  the  muscles  of  the  hand  holding  the 
electrode — were  present,  but  did  not  interfere  with  the  observation  of 
the  reaction  of  the  nerve-     It  is  just,  however,  to  remark  that  this  in 

oaed  in thU  eiperiment  had  n.a  cutrmt  reverter,  caaKquentJ}!  it  wai  iiii  I'lHirji  to  Cos* 
II7  move  the  electrode  to  and  from  the  tragui. 
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dividual  has  been  accustomed  Tor  many  years  to  exjienioent  oo  IiinucU 
with  electricity,  and  therefore  would  be  little  liable  to  be  annoyed  or 
distracted  by  tiieir  incidenla.1  plienomena ;  yet  even  he  vm  deceived 
momentarily  by  the  rumbling  of  a  dulani  wagon.  ConstrtctioD  of  the 
throat,  of  which  sonic  comphin,  was  not  experienced. 

The  following  pathologicU  case  is  of  double  interest,  since  benefit 
to  the  hearing  seemed  to  result  immediately  aAci  tfa«  galvanic  ex;iioi- 
nation. 

CassCLXVII.— G.  K.  B..aced  1$,  hoA  from  his  tarlr  boybooJ  saflercd  Ttota 
cbroniculcvTaiicinafih*  in«inbnuia  tvmfani  with ili%haTge.  In  th«  left  nrtberiram 
hoil iliMppcaieii  Tbe vr^ich cauM  be  heofd  only  on  prcuar*.  Thcrcwasnotinnitai. 
The  Eusiachun  lube  ms  ponoua. 

ThrM  jmn  hcfoce  ihc  nahl  ear  hul  tven  u.-tiUily  &Sected,  vkI  had  cnlircly  »• 
tvtni  nnd«r  the  inilueiK«  of  Ireilnient,  solhai  the  discharge  ecu«4  tnit  the  hoaxing 
was  iiQtnial.  At  chat  time  Di.  St.  J«lin  Raoia  aw  thecaicin  conxultAlion  tad  coo* 
ftmied  the  •tiignofii. 

Auguu,  iS;o.     The  patient  Again  confulKd  t»  for  hli  right  <«r,  which  w«  found  m 
the  condition  JcKribol,  and  which  va.%  «itnilar  to  thai  ici  whlcli  wc  had  fouix)  it  tlwce 
yein  before.     At  this  time  w«  d«ci<led  to  tot  th«  (plraulc  teaction,  which  wc  wen 
^e  to  do  without  dillioitly,  by  the  exiernal  nethod. 
The  result  wm  as  follows: 

S  iiU :  Ka.S.        Some  nunhUo^ 
Ka-D. 

Ka.O.        Ko  wnntion. 
Ab.S,        Rucnbliiif. 
An.D. 
An.O.       NowruatloB. 

With  ten  and  twelve  elements  there  trat  the  »ine,  but  loudet,  and  with  dchlcen 
iiamiti  a  toutid  like  the  ringing  of  a  luge  bell,  reacliott.  ^Vtien  lixteen  dementi 
were  tutd,  the  patient  exptriented  a  Mnnalion  of  hiHing  with  An.S.  and  An.D. 

After  Tarioiu  changes  of  Che  curtent,  a  le»  tiiunber  of  elements  hroocht  a  decided 
reaction.  In  order  lo  see  whether  the  pstieni  deceived  hinuclf,  or  wbelber  Ihc 
MuniU  were  prottuMd  by  the  agitation  of  the  water  in  the  ear,  we  applied  the  electrode 
tc  the  tra^^s,  when  disconnected  from  the  batleiy. 

Iminediattiy  after  tlie  sitlLng  the  patient  fald  that  he  could  hear  convenailoo  beitv. 
Tlw  week  fellAwing  the  nmc  experiment  producod  tha  ame  iy«u)t.  l^nrteg  the  k- 
Icrral  mapiesia  had  been  blown  into  the  eu  in  oonaderablc  qiunlilia*  w  a>  IoIb. 
lerfere  Kimcwhat  with  the  hearinf-  power  ;  for  that  reuon  it  wat  imponiUe  to  deter< 
mine  whether  the  impr^vemoit  was  permiuienL 

Dioineu  in  this  patient  wa>  very  marked  and  Luted  by  tenna  for  ■ercral  day« 

GeH^raJ  Thtrapeutieal  Results  of  EUitrital  Treatmeni  of  £>iseMet 
of  the  Ear. — Ir  the  United  States,  cures  of  deafness,  without  regard 
>o  the  patholog}  on  which  the  symptom  of  deafness  depends,  hare  oc 
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casionalJy  tKenaccoiiijiIi&hed  by  uneducated  cmpirlct,  who  have  treatec* 
all  forms  of  disejise  of  the  ear,  from  inspi&saccd  ccramca  to  dUexsc  of 
the  auditory  nerve,  by  wnie  unsci;niific  and  unifonu  ineUkod  of  faiadi- 
zatioa. 

Duchenne  reports  one  case  by  faracliration  of  hysterical  deabiess 
of  many  montlu'  standing ;  one  caused  by  quinine ;  one  consecu- 
tive to  an  cniptivc  fever ;  one  following  measles ;  one  of  twenty 
years'  staoding.  Several  cases  of  nervous  deaf-tnuteism  were  also 
improved. 

The  concltisions  to  which  he  arrived  arr  as  fellows :  * 

I.  "That  nervous  hyslcri«i!  deufncss  is  generally  caused  by  elec- 
trical excitation  of  the  chorda  tympam  and  movements  of  the  chain  of 
little  bones." 

3.  "That  cases  of  nervous  dcafncst-  consecutive  to  eruptive  and 
coDlinucd  fevers  have  been  cured  by  the  snine  treatment,  even  tliough 
tbey  have  been  of  long  standing,  an<j,  from  the  fact  of  their  resistance 
to  ordinary  remedies,  have  appearetl  to  be  incurable." 

3.  "Thai  probably  the  therapeutical  action  of  the  proccw  of  fara- 
dization is  chiefly  due  to  the  undulations  of  the  labyrinthine  liquid 
produced  by  the  movements  of  the  chain  of  little  bones,  and  conse- 
quently of  xYie  fenestra  ffnali." 

4.  "That  electric  exploration  of  the  ear  fumishe»  no  p&ihogno- 
nionic  sign  which  permits  the  prognosis  of  incurability  of  the  deaf- 
ness." 

Subtuute  and  Chretiu  InflammaHim  ef  the  Midttle  Ear. — As  lai 
as  we  can  judge  from  our  own  observations,  old  cases  of  chronic 
inflammation  of  the  middle  car,  where  the  hearing  power  is  so  raacb 
impaired  that  a  watch  can  be  heard  only  on  pressure,  offer  an  un- 
favorable prognosiii. 

The  beat  results  are  obtained  in  those  cases  that  arc  just  passing 
Iron)  the  subacute  to  the  chronic  stage.  We  axe  inclined  to  the  belief 
that  these  results,  when  they  do  occur,  are  brought  about  by  the 
meiha/tieal  aetion  ef  the  faradic  current,  on  the  adhesions  witfiin  the 
middle  ear.  In  some  even  longstanding  cases  ofdironic  iiiilaniiDaiion 
of  the  middle  ear  temporary  improvement  of  hearing  immediately  ttA- 
lows  faradization  or  galvanization. 

Tinnitus  Aurium.^Thc  very  frcciticnt  and  very  distressing  symptom, 
iimtUui aurium,  and  which  accompanies  so  many  of  the  morbid  processes 
in  the  auditory  apparatus,  is  not  relieved  by  electrical  treatment  as  uni- 

•  Trwrtic  on  Uiseaaa  of  the  Ear.  TranJatcd  ■od  cdUcd  by  Dr.  a  St.  Joki 
Room.     Second  Amrticftn  eililion,  lS£9,  ppt  1,013,  '>^3^ 
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rornily  us  i  priori  reasons  would  lead  us  to  expect.  The  capridoiisam 
and  uncertainty  of  the  results  in  such  ca^Cft  are  partly  to  be  cx|>lstBedbj 
the  lACt  Uiat  Hnni/us  aurium  is  i  ^mplom  of  such  diverse  and  someCraei 
un discoverable  patliologicul  conditions.  Local  galranizattoa  by  the 
external  method,  oi  galvanuation  of  the  symiiatlictic,  sometimes  ivul 
for  the  temporary  relief  of  this  affection,  and  in  some  cues  a  mere  at 
less  pcrmmient  cure  is  obtained. 

Galvanization  of  the  cervical  sympathetic  affects  the  ear  just  as  fl 
aficcld  the  retina,  through  modification  of  the  circulation  in  the  brso. 
Dr.  Runibold,  of  St.  Louis  reports  two  cases  of  tinnitos  auntiiti,tn 
which  local  galvanization  was  of  great  service.* 

With  reference  to  the  therapeutical  value  of  the  galvanic  current, 
especially  in  the  treatment  of  diieajcs  of  the  ear,  Breoacr  f  and  Hft- 
genj  substantially  agree  to  the  following  propositions: 

t.  The  galvanic  current  is  indicated  not  only  for  those  cases  when 
no  morbid  changes  can  be  diagnosticated,  but  also  in  all  cases,  howcra 
complicated,  in  vrhich  the  abnormal  reaction  to  the  current  shows  that 
the  ner^'c  participates  in  the  diseaae. 

3.  The  galvanic  treatment  may  aid  in  the  absorption  of  morbad 
deposits. 

From  our  survey  of  the  literature  of  the  subject,  and  from  our  tm 
comparative  observations,  wc  are  justified  in  these  two  conclusions  : 

First.  The  galvanic  current  is  on  the  whole  of  greater  service,  and  ii 
of  greater  proiimc  in  the  cicctro-lhcrapcuticsof  the  ear  than  thcfaradic 

Seeend.  The  results  obtained  in  the  electric  examinations  arc  not  aiii> 
form  or  always  reliable  guides  to  the  special  method  of  treatment  tint 
it  is  best  to  adopt. 

Reasoning  Apriori,  it  would  be  inferred  that  the  reaction  of  kyptr. 
tetlheiia  would  call  for  treatment  by  the  an^de,  and  the  reaction  of  Arr- 
fvr  (anKsthesia)  for  treatment  by  the  cat/MUf  but  experience  shows 
that  there  is  no  uniformity  to  this  law. 

Moo^§  in  the  tcmaikablc  case  to  be  hereafter  dtcd,  found  thit 
the  cathode  at  one  time  exercised  a  temporarily  beneficial  inSucnce  Ot 
the  subjective  fiymploms,  which  usually  disappeared  only  tmder  th« 
anode. 

Erb  Q  also,  in  case  of  "timpfe  hyfieretrt&esia  of  the  right  auiiite*} 

*  AfcUvcs  of  Electralogy  ml  Nenrotogy,  May,  1874. 

f  Op,  cit.,  Dftiid  L,  p.  lis. 

}  Prtkibche  Beitrii;:  lor  Obrenheilkunde,  Lcipdg,  |$6G,  p.  t^ 

g  Arehivet  Opiilhnl.  and  Otol ,  voU  I,  K«.  a,  p.  48S. 

I  Arcbivct  OpJithol.  uul  Otd.,  ToL  i,  K».  i,  pi  3& 
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ftettt,**  with  "  intftrsMn  «f  Htt  mrmal  formuia^''  found  that  the  tfntiitus 
was  quieted  by  the  closing  of  the  cathode  (Ka.S.)andnoc  by  the  closing 
of  the  anode,  as  would  have  been  expected. 

Stin  further,  it  J3  not  dcmonstraicd  thai  in  m&ny  of  the  cases  of 
hypcra^stbcsia  th^Lt  were  successfully  treated  by  the  anode,  or  of  tor|>ot 
(uuesthesia)  that  were  successfully  treated  by  the  cathode,  the  retiuUs 
might  have  been  eqtuJIy  or  more  succetuftil  if  the  poles  had  been  re- 
versed. The  conclusion  is,  therefore,  that  while  the  geneial  law  laid 
down  on  page  381,  that  tht  peiiiive  poU  is  on  the  wkeU  Ike  m^re  maim- 
ing and  iht  mgaiive  the  more  irrilafing,  applies  to  the  auditory  ^er^■e 
as  to  other  part»  of  the  body,  yet  it  is  always  liable  to  many  real  or 
apiisrcnt  exceptions,  and  in  the  present  state  of  uur  knowledge  the  rule 
can  never  be  tnade  an  absolute  or  uiuform  guide  in  the  electro-thera- 
])cutics  of  the  ear. 

Brenner*  details  eleven  cases  of  diseases  of  the  ear  treated  by  the 
galvanic  curicnt 

III  one  case  of  thickciung  of  the  drum,  the  current  cauacd  ab- 
sorption. 

In  one  case  of  hypeneslhesia,  with  tinnitus  aurium  and  anatomical 
clianges  in  the  middle  car,  the  tinnitus  was  rapidly  cured. 

In  one  case  of  hypcrscsthcsia,  after  the  use  of  quinine  there  was 
recovery. 

In  one  case  of  hypers^sthcsja,  with  tinnitus  aurium  and  catarrh  of  the 
middle  ear,  the  tinnitus  was  cured. 

In  one  case  of  obaLinate  subjective  symptoms  of-  various  kinds  there 
was  improvement  under  great  difficulties  of  application. 

In  one  case  of  noises  in  the  head  and  eaie,  of  ten  years*  standing, 
with  important  anatomical  changes  in  the  car,  there  was  improvement. 

Of  deafness,  two  cases  were  improved,  one  was  much  improved,  und 
one  was  cured.  The  case  which  recovered  was  one  of  facial  parsJysis, 
with  anomalous  reaction  of  the  auditory  nerves. 

In  all  the  cases  tlicre  were  anatomical  changes. 

In  sonic  cases  the  treatment  was  quite  persistent. 

Uysterual  Dea/neit.-^Whin  deafness  depends  on  simple  hysteria  the 
results  of  electrical  treatment  rruy  be  very  brilliant. 

Dr.  Moos,  of  Heidelberg,  has  published  a  case  of  recovery  from 
deafneu  under  the  influence  of  the  galvanic  current,  which  is  the  most 
ratnukable  of  any  which  have  been  fcientifically  reported. 


* 


•  Op.  dL  Band  i,  a  Alith.,  p^  a 33  el  »eq.     Bfwncr  i,1sa  meotioos  tlia  fxt  thai 
he  fAiletl  IM  levcnteen  cu«*  of  Itiuitli*.     Loc  cit.,  pL  3J5. 
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Case  CLX  VIII. •— The  iwticnl,  a  lad  jr  of  niiKlccn,  after  on  at  tack  or  acute  art  ioilv 
rJuwMitba  (Feb.  9,  1S69},  wu  taken  villi  qmptams  of  d/*rm'ft//ri-rdNiit/i/f/AU(r./ 
aitkyslerit^lthiratter.  Sbe  bccwDC  completclr  deaf  fof  noba,  nwical  noictt  mkI 
F^pccch,  miij  for  severil  ¥re«ks  ii  became  necnaary  to  conuDuniotle  wllb  the  ptuient  I7 
writing.  Thte  dcaliiesa  was  -^xvitAxAYfj  oimMrmai  ttniilivititu  »f  iht  tar,  aaJJii- 
trtsting  acmttiuu  af  ktarittg.  Twa  weeka  aftcmrdt,  ihc  nlnih  week  uf  ber  aick- 
neu,  clie  wnUtiveneis  kad  lUniinialud,  and  ha  deafnea  was  absolute.  In  the  domiili 
and  tvMlFlh  weeki  of  the  dUeaAC,  dtE  begin  to  inffer  from  kysttrU  or  tfiiefiit  attaett, 
lattini;  firom  a  half  to  ODc  and  a  half  boitrs,  from  one  lo  three  limes  a  ilajr.  Tboeai- 
lacki  wete  accompinied  bjr  Inn  of  coiHcionsiea,  tetanus,  clonk  cramps,  and  pain*  tn 
thebuk  and  abdacnvn.    There  wa*  «J»o  ii«wAt/«rW4)-/r>-.M/Afn'iiof  theKalpaadboe. 

ThcK  i^mpcoms  were  varioa^y  trcatc<l  by  the  gulmiic  cuireni.  The  puicnl  vai 
treaied  wiih  [h«  galvanic  cuneui ;  ax.  fim  daily,  froin  May  10th  tu  July  S7ib. 

At  foA  thac  was,  at  bivi  been  ftalctl,  a  fect>lc  tciclioa  10  the  ciuieat.  Thb  wu 
ft^llowcd.  In  a  few  days,  by  umflt  iyftrauAtJia,  cumUacd  with  a  paradoxUai  re- 
aetiom  in  the  ear  not  treated,  and  laUly  hypetnslheua  w-iM  fualilMivt  tJtan^t. 
Wbca  the  cnre  w>a  complolc  Uto  noraial  fonouU  of  Brenner  apipearcd. 

On  the  eleventh  day  of  the  treatment  the  patient  beard  her  own  wrice  in  the  left 
ear,  immtJiaifiy  a/l/r  t>u  gaiwtm*  trt^mimt.  Noues  in  the  ear  ap|»cared  which 
were  treated  by  the  anode.  On  the  18th  and  24th  of  June,  cooJuclibility  of  the 
'once  ytxy  noticed  for  the  fuu  time.  July  laih,  two  monihii  from  the  bcfinniac  of 
Uie  treatment,  the  padent  could  hear  the  watch  on  the  right  side  10  feet,  on  the  left  9 
Feet.  The  iruimcDt  nuw  cauwd  dluiDeOi  which  nude  it  acccMwy  10  give  loo^ 
Interval!  duiiui;  ibe  k^ancei,  and  it  was  found  necewary  ti>  lue  iKcry  weak  cvrreutk 
The  pjilicnt  wiu  now  sent  to  Black  Fotcd,  w4iere  in  ax  weeks  rfic  fully  recovered. 

On  the  39lti  of  April,  Dr.  Mon^  an  experienced  aotbi,  wlio  had  once  before  ca- 
amined  the  paiieni,  nunc  to  the  concluuon  thai  there  vi»%ptr/eii  furafysit  »/  h»tk 
muMlt>ry  n^n/ti.  The  tUttrK  fxamtit>itiot$,  made  on  the  9th  and  IO(h  of  Mq,fsi« 
the  following  result  >— 

KlcyT  Ejul     10  El.  9aocR*  K.S.  — Lively  whirring  sound. 

K.D.  — Same  gradually  dijappearinfr 

K.O.  — NarcsoiL 

Afl-S.—  ••      '• 

An.D.— "      •' 

An.C—  '■      •' 
Left  Eak.     10  EL   400  cR    KS.    — Sccatduaeof  arietio. 

K.D.  — The  same,  laiiing  a  (hort  tlnM. 

K.O.  —None. 

An-S.—    " 

Ati.D.—    « 

An.0.—    •• 

The  ears  were  dilKircntly  oacctcd.  Oa  the  right  ddc  there  w«t  "panlrrikcf  A* 
auditory  nerre,  paralysis  of  the  tense  of  looch,  at  well  u  porojyus  of  the  trojihie 
Dcrve,  decubiiui  of  the  right  concha."  On  the  left  tide  there  was  "paralytis  of  the 
nB>s  of  bearing,  long -continued  hyperesthesia  uf  the  dmvu  of  touch." 


*  Rcsialances  «f  the  rheotUM, 
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Concerning  this  c&se  we  may  retniuic : — 

I.  It  WIS  unqucHtionabl)''  a  case  of  hysteria,  of  which  the  rheumatic 
affection  was  ihc  exciting  cause.  Very  likely  some  of  tlic  curei  of 
deafness  obt^ned,  now  and  then,  by  electrization,  «r«  of  a  cimiku 
character. 

3.  Although  the  clement  of  time  should  not  be  ignored,  yet  the  re- 
covery was  mainly  due  to  the  electrical  tieatmenC.  This  is  [irovcd  by 
tb«  immediaUntss  and  rapidity  of  the  results. 

3.  The  case  establishes,  so  far  as  a  single  case  can,  the  substantial 
correctness  of  chc  main  propositions  of  Brenner. 

4.  It  is  not  demon  St  rated  ihut  llie  exclusive  use  of  either  pole  WiU 
necessary  to  obtain  the  result,  and  it  is  entirely  probable  that  th« 
faradic  current  might  have  been  of  more  or  less  service. 

Deafness  JalltTwiu^  CerthroSpinal  Fever. — Our  own  experiments  in 
the  electrical  treatment  of  dcafne:^^,  following  ccrcbro  spinal  fever,  have 
been  entirely  unsatisCictory. 

Moos*  relates  a  case  of  cerebrO'Spinal  meningitis  that  was  followed 
by  complete  deafness,  that  gradually  improved  so  thai  he  could  hear 
one  or  two  feet.  The  patient  was  troubled  with  tinnitus  aurium  and 
aUo  with  headache  and  vertigo.  With  the  right  car  be  heard  nothing ; 
with  the  left  car  could  hear  the  voice  two  feet.  Temporarily  the  anode 
produced  a  diminution  of  the  subjective  noises.  After  twenty-two  sit- 
tings the  hearing  power  was  reused  to  eighteen  paces ;  the  noises  and 
giddiness  were  much  diiuiuished. 

Chrome  Suppuration  of  the  Middle  Ear. — Wo  have  experimented 
somewhitl  in  the  Irealmeni  of  chronic  suppuration  of  the  middle  ear  by 
the  local  use  of  the  galvanic  current  The  experiments  were  made  both 
in  private  practice  and  at  the  Brooklyn  Eye  and  Ear  Uospilal  in  con- 
nection with  Drs.  Matthcwson,  Newton,  and  Prout  The  theory  on 
which  the  experiments  were  based  was  tliat  ulcerous  conditions  in  the 
ear  might  be  treated  electrically  just  like  similar  conditions  in  other 
parts.  Ulcers  on  the  mucous  membrane  do  not  yield  as  readily  to  dec- 
triad  treatment  as  ulcers  or  the  surface  of  the  body,  and  do  not  bear 
electricity  as  well;  they  are,  however,  somewhat  susceptible  of  elec- 
trical treatment,  as  is  shown  by  exiierimcms  in  chronic  uretliritis  and 
granular  lids. 

The  method  of  treatment  adopted  in  these  exi>erimenCE  wa.<t  to  insert 

an  electrode  with  a  long  narrow  extremity,  covered  with  a  little  cotton, 

into  the  auditory  canal,  through  a  rubber  speciihmi ;  the  canal  being  filled 

wiUi  tepid  water.     The  electrode  is  usually  connected  with  the  aegaiitt 

*  Archive*  of  Ophtbaimology  and  Ololagr,  v»L  ii.,  Nu.  i.,  p.  33a> 
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pole  of  the  galvanic  current,  though  sometimes  with  the  positive  pole. 
The  circuit  is  completed  by  the  hand  of  the  patient  holding  a  sponge- 
electrode  or  resting  on  a  stationary  electrode.  Only  very  weak  cur- 
rents and  very  short  applications  are  borne,  and  it  is  almost  indis- 
pensable to  have  some  kind  of  rheostate,  so  that  the  current  may  bo 
gradually  shut  on  or  o£ 

Under  this  treatment  the  character  of  the  discharge  changes,  and  in 
some  cases  the  recovery  was  certainly  more  rapid  and  satisfactory  than 
it  would  have  been  without  it.* 

*  Vide  Dr.  Rooaa,  TraUiK  on  DUeuec  of  the  Ear,  p.  377. 
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use  of  electricity  in  mid»-ifery  was  first  recommended  by  Ber- 
tholoQ  xnd  Herder  (tSo3).  Kilian  ifterwards used  "galvanic  obstetri- 
cs] rorce[)8/'  made  of  two  metnls.*  Famdic  currents  were  first  used 
for  bringing  on  Ubor-pains  by  Uantger,  Zyly,  ind  jacoby,  of  Nciistadt, 
in  1S44.  Since  that  time  the  same  agent  has  been  used  fur  this  purpose 
by  Frank,  Dempsey,  Barnes,  Mackenzie,  Tyler  Smith,  Radford,  and 
others. 

The  indicatioQ  for  the  use  of  the  current  in  midwifery  is  decloied  to 
be  an  adynamic  condition  of  the  uterus,  when  other  conditions  are 
favorable  for  or  necessitate  immediate  delivery.  Dempsey  records  a 
case  where,  after  ergot  in  latge  doses  had  failed,  faiadizatioo  for  forty 
minutes  produced  uterine  contractions  that  resulted  in  the  delivery  of 

»Uie  child. 
Frank  reports  s  case  of  miscarriage,  from  a  fall,  in  which  faradization 
produced  contractions  of  the  ulcrus,  and  stopped  the  very  profuse 
faaoorrhagc.  Mackeiuie  succeeded  111  stopping  the  hctnotThag;c  in  two 
cases  of  placenta  preevia.  In  one  case  the  current  was  applied  for  six, 
and  in  the  other  for  three  hours.t 

These  obscrvcf^  claim  that  electricity  acts  more  quickly,  more  anl- 
fonnly,  and  with  less  injurious  effects  than  crgotj 

Both  M.  De  Saint  Germain  and  Tripier  are  highly  in  favor  of  ftra- 
dizaiion  in  the  la&t  stages  of  delivery.  When  the  labor  has  fairly  begun, 
the  pains  coming  on  at  intcrrals  of  about  a  quarter  of  an  hour,  Tripicr 
tuadizes  the  lumbar  region. 

Uterine  contractions  soon  follow  and  occur  more  frequently,  while  the 

dilatation  of  the  neck  takes  place  rapidly.     In  caRes  of  confiuement  M. 

Tripicr  alw;iys  faradiies  the  lumbar  regbn  by  means  of  two  electrodes, 

Btnd  sometimes  he  ajiplies  one  pole  directly  to  the  utcrua.     According 

*  Meyer,  op.'cit..  p.  45a. 
i  t^oolcd  biy  Meyer,  op.  clt,  p.  452. 
Simpna  mA  ScaaMal,  oa  tb«  oibu  hud,  iatj  the  mlUtT  of  clectiidtj  k  nid> 
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lo  his  account  the  placenta  is  expcUcd  immediately  after  the  foetus, 
althou^  it  was  evident  thai  the  child  felt  (he  current,  not  tlte  alightdt 
injury  has  ever  been  inflicted.*  During  the  last  two  or  three  jtmis 
there  has  been  a  revival  of  interest  in  the  use  of  foradixatiott  in  mid* 
tvifciy.  Quite  a  number  of  observers  in  different  conmnes  ha 
repotted  good  results. 

Dr.  A.  Murray,  of  this  city,  informs  us  that  he  has  treated  eighty- 
two  cases  o^  inertia  ulrri,  in  second  %X3,^e  of  labor,  by  extenml  faradi- 
sation, and  always  with  good  results. 

He  states  that  it  acts  much  more  speedily  than  ergot  His  metbod' 
is  lo  jilace  one  v^le  on  tht:  sacrum  and  tlic  other  over  the  abdomen. 
1*he  appticalioits  are  continued  for  from  eight  lo  tea  minutes. 

Poti-Partum  Hcmorrhagt. — Faradization  has  also  been  used  with 
good  etTect  in  post-partum  hemorrhage.  It  rapidly  produces  contrac- 
tion of  the  uterus,  and  thus  may  save  the  life  of  a  patient. 

It  is  to  be  applied  the  ume  way  a&  before  delivery. 

Some  obstetricians  always  have  a  (aradic  apparatus  on  hand,  in  case 
of  parturition. 

Disfosts  of  the  Mammary  Gland- — Defieieni  txuleal  Stcreiioit..-^ 
Secretion  of  milk  may  bo  increased  by  clcctriaadon.  Two  methods 
of  faradization  have  been  proposed,  one  by  means  of  moist  electrodes 
on  the  gland,  the  other  by  dry  electrodes,  with  a  view  to  excite  the  it- 
crelion  of  the  gland  by  retlex  action. 

Successful  cases  have  been  reported  by  Aubett  and  BecquereLf 
Aubcrt  cured  one  of  his  cases  by  dry,  the  other  by  moist  electrodes. 
]n  the  first  case  the  patient  had  no  milk  three  weeks  after  parturition. 
After  a  delay  of  seven  months  the  ucatment  was  applied  The  third 
applicatbn  brought  on  a  milk-fever ;  after  the  tifth,  milk  appeared.  In 
the  other  case  the  mother  was  attacked  by  pneumonia  ii^  mooibt 
after  confinement  As  a  consequence  the  lacteal  secretioa  ceased. 
Four  faradixatiDns  with  moist  electrodes  tilted  the  breasts. 

In  Bccquerel's  case  recovery  was  obtained  by  three  appticatiaiiL' 
Similar  results  have  been  obtained  by  other  observers. 

Dr.  Skinner,  of  Liverpool  (quoted  by  Althaus),  reports  a  case  of  i 
lady  who,  while  nursing  her  fifth  child,  sufTcted  complete  suppression  of 
the  lacteal  secretion,  which  the  Doctor  attribnted  to  the  tincture  of  troo 
she  was  taking.  He  applied  the  current  (probably  the  faradic  which, 
on  account  of  its  greater  mechanical  effects,  would  be  njorc  indicated 
in  sudi  cases)  to  the  left  breast.  Tlie  patient  felt  a  rush  of  milk  lo  the 
breast,  and  in  a  few  h'jurs  a  full  supply  appeared. 

*  Journul  de  M6Jeciiie.  f  Quoted  by  Mgwr,  op.  di.,  pp.  431  and  ^ja. 
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The  right  breast  had  not  been  used  for  some  lime,  on  account  of  a 
previous  alisccsi.  As  a  new  experiment,  the  Doctor  msde  two  3[>))lica- 
tions  of  five  minutes  nach  to  this  breast,  and  brought  on  as  much  tiiilk 
as  in  the  other. 

ftrminunl  inertttst  in  tht  laettat  tttrttign  anirr  general  aiJ  iam/iuJ/araetiMSlfit. 

Ca.ib  CLXrX. — Mn.  —-,  who  wa^  niirun[>  her  wcond  cliild.  nibniiiieJ  to  faia- 
i!iza;i'>D  for  th<  relief  of  ncrvDui  pro«ltation  and  tn»>m<iia 

The  Rait  of  milk  wu  scanty  ;  quite  iniufficimt  fnr  the  pioper  nonrhlimtMtl  of  the 
child.  Uirln  the  inflntnc*  of  general  fimulizatian  ihe  paiieni  saoa  »tate<J  that  «he 
/Axw/'U  her  milk  wa*  komewhat  moT«  abundonl,  and  in  uibMnincnt  iJances  we  invaria- 
bly ended  Ijy  lcN.-aliilnK  the  currenl  in  both  brea»i<L  ThcK  aticmpti  rctullcd  in  nch 
■  decided  Increiue  m  (he  amou&i  of  milk  wcreieJ,  thiit  the  infant  found  suflicieni 
nouriiluneRt  from  the  breut  without  resorting  Ic  atlificial  food. 

It  ii  Mxirihy  of  cnnimnit,  th.11  the  left  breast,  wliidi  waf  almost  dry  at  the  tn^n* 
o'ng  of  tiea'.meni,  finaJly  tecrelcd  more  abundantly  llun  the  ri|^L 

Dr.  A.  Mtirray  informs  tii  that  he  has  tried  r^iradixation  as  a  galacta- 
gugnc  in  thiity-sevcu  cases,  lie  round  it  efficacious  in  about  Cwo-thinla 
of  Ihe  cases. 

Sere  i\'i///rx. — Sore  nipples,  like  ulcers  and  listtilic  in  general,  may 
be  treiied  electrically  by  either  current,  but  the  galvanic  is  preferable. 

Different  fonns  of  galvanic  nippic-shidds  have  been  dcviwd.  'i'ttesc 
act  like  the  electric  ditks,  and  other  body  batteries. 

Dr.  A.  Murray,  of  this  city,  has  devised  a  galvanic  nipple-shield, 
which  he  finds  very  valuable.  It  is  composed  of  silver  and  cine.  It  is 
of  the  bliape  of  a  percussion  cap,  and  llie  sue  of  x  small  thimble.  Tliia 
shield  is  kept  «  sifit  by  strips  of  adbcsivc  plaster.  The 
milk  trickling  down  the  breast  may  otfer  sufficient  moist- 
ure to  excite  galvanic  action ;  or  a  stnall  piece  of  moist. 
tencd  lint  may  be  interposed  between  the  nipple  and  the 
shield.  Dt.  Murray  claims  that  when  this  shield  is  woni 
for  several  hours.  The  excoriations  rapidly  heaL 

He  also  uses  thin  shield  a«  a  prophylactic,  and  for  this 
ptirpose  recommends  it  to  be  worn  two  or  three  hours 
daily  for  t«*o  weeki  or  so  before  confinement. 

Rohland,  of  this  city,  has  devised  a  galvanic  nipple-shield  of  a  dilTer* 

€1  comintction. 
E^ra^Uttrint  Prtf^nattfy. — In  the  first  case  of  extra-uterine  preg- 
ncy  which  it  was  Ihe  fortune  of  Dr.  Rockwell  to  treat,  he  was  asked 
by  Dr.  T.  G.  Thomas,  one  of  the  coiisuiling  physicians,  whether  it  was 
possible  to  readily  destroy  the  life  of  the  fccius  by  the  electric  current. 
He  replied  that  it  could  undoubtedly  be  done,  but  the  bnportant  ques- 
tion, it  teemed  to  him,  was  whether  it  could  be  accomplished  without 
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injiuy  to  the  mother.  This  question  w&s  answered  in  tlic  ailiniiative 
by  ihe  resulis  (hat  foI!owe*l.  The  caw  wa«  one  of  lubo-inteistt! 
pTcgnMicy,  at  the  thin)  month,  and  termtnated  favonbly  by  du*  ex 
sion  of  ihc  roctus  and  jiloccitu  ihrougli  the  utcnis.  The  history  of  ifats 
interesting  xad  reiuarkablc  cisc  was  carefully  wntten  out  by  tbe  at- 
tending  phy&ician,  Dr.  Charles  McBuniey,  and  published  in  Ihc  JlVir 
Vffri  MtdietU  Journai,  vol.  xxii.,  No.  3.  At  the  sanj«  time  Dr.  Tbomu 
took  full  notes  of  the  osc  also,  and  as  they  fully  subslantiaie  the 
diagaotia  as  Arst  made  by  Dr.  McBuincy,  and  which  was  ({ucsikmcd  br 
sense  journals  after  the  appearance  of  hi»  article,  wc  are  glad,  with  Dr. 
Thomas'  permission,  to  give  them  as  foUom : 


Cm«  »f  tiA^imttraUUl  frtgntmty  ttrm'iwting  fn^Mf  hy  tufubiem  ^f  /^»i 
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Cas«  CUCX.— On  Ihe  Kcaml  o(  JwiUfy.  iB7\  1  wu  requwlWl  by  Dr. 
HcBuntej'  toKc  with  him  Mr&  A^— ,  *,  prinidpnn,  igcd  at  yeui^  who  had 
muricti  on  the  1  ilh  »(  OvtMbcr,  1877,  and  liai]  been  all  liti  tiTc  la  poioGt  healtit' 
She  liul  iiicnitruatcd  f«r  the  Uui  limc  in  October,  from  (be  lit  to  the  5rh,  and  u 
the  time  of  her  roAiriJigc  \\ilA  bern  w«Il  for  <u  diy^  SatM^qvm  to  marria^  At 
had  not  incnslrualed,  but  at  irregular  petiodi,  far  one,  two,  or  ihrec  itaj^  »lw  kul 
had  tlight  tui^ineoiii  diKhargek  In  ihe  tatter  port  of  October  Ihe  ^utrle  rjin^ 
tomk  of  ptcsnaticy  bad  devclojicd  ibcnitclvet,  and  a«  lim«  [>aaw4  ««  lh«  mihium; 
aympcemi  added  themdrct  to  Ihcae.  Wiltun  ■  m-tinth  befoic  I  mm  ha  Hn,  A.'t 
Fncndi  ai  well  a«  hrr  phyvician  Iwgan  to  noiioe  Diat  An  looked  badly,  and  lUi  fad, 
together  vrich  the  RymptonK  which  I  have  meat  ioocJ,  indnccd  Ur.  HcUamejteadTM 
that  n  rhinougli  |iliy»i«al  Inveiiicaiton  Jwuld  l«  mid«, 

\Jf*>o  eiimining  In-  touch  he  discovered  to  t1«  left  of  tbe  Uterut  a  eyd  whi«li  Ulcd 
tlic iliac bwaa and  pre^Kil  thcuicniioirr  loibc  richt  nilcof  ihcixlrta,  It  wwHtkr 
then  ciieanKtancei  t!ut  he  rojue^ied  me  10  xw  Mrt.  A.  with  him.  Upon  paai^t 
the  left  index  fingCf  u|>  the  vaetaa  I  diKovcre'l  an  elastic  aBd  tCMitive  C7«t  to  the  Idt 
of  the  (icIvSt.  filling  the  Itiac  (ova  of  that  aide  coropletelr.  Pladii|[  tbc  palm  of  ite 
right  hand  nver  the  abdometi  ntcmally  aod  pnciicjae  eBfoiMil  iwaal|WilatJott,  a  4tf> 
tinct  rounded  maM  could  be  felt,  which  wai  (jutic  aentitire  to  pwnwrw  and  «ludi 
jrielded  nry  clearly  the  «nuiion  of  flaclaalion.  Thi*  mt«  irr j  doi^ connecnd 
with  the  aitttit,  which  could  be  dbtioctljr  napped  out  lying  along  tide  of  taA  m  i«> 
mediate  conlnci  with  it.  Tlic  utenis  was  mailer  than  thi*  taa•^  adod  altkoa^ 
tncreaaed  In  ai»,  wai  not  aa  large  nt  it  ahould  have  been  at  or  near  the  third  voaih 
ofnleTO-gctlatioti.  Conjuined  manipuUtica  being  i>t«ctUed  with  one  finer  in  ikt 
rectum,  nndcr  the  exlra-uierine  maw.  the  point*  which  1  hare  detailed  wH  ba  m*)c 
out  with  (till  gTtaier  r^riainty,  and  I  even  thought  that  (  got  tbe  veidnM  oT bat* 
loltemcnt,  tEiouf;h  of  ihia  I  waa  not  certain.  . 

1  afiive]  very  poiiiivelj  at  the  diacnoaU  of  extra-aterinc  prccn*WT>  1  ^• 
Mcllanie)>  h&d  done,  ami  at  my  augjcMton  Dr.  T.  A.  Emmet  waa  nc^usttA  to 
eaandne  our  patient  later  In  ihc  Any. 

It  woa  agreed  thai  Ur.  Kmmei  fhoutd  let  her  aloni,  and  thai  00  intiinaCiai  the*M 
be  made  to  liha  of  tlu  ooiaiaa  at  which  we  bad  arrived,    lie  did  lo,  aod  lA  o»ct  nd 
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WTY  pMiiivetjr  agreed  with  ui  in  ducsMik  The  ■bdominad  wtXU  of  our  patient  wef  o 
very  Ibin,  uvX  she  wu  w>  perf«tt)r  mniucmble  anil  lu  Jetirotu  of  aiiliii^  u^  lo  the 
«tm  of  her  paitvt  m  irriving  lit  a  corrtcl  conduibn,  th&t  the  shape  uf  the  uttrut 
and  of  tb«  a«ii«>bich  etUced  in  ountaGt  with  it  could  he  iiiap|<«d  out  with  ihe  moat 
eonplete  ceitoiniy.  The  oiily  potable  enor.  It  leeiiied  lo  me,  which  could  xlTect  ihs 
dU{no«i«  w*i  thii :  there  might  exist  a  bi-corndte  ulcrui  and  the  left  ham  might  be 
tbehohtlat  of  the  ffciui.  To  clear  up  thb  doubt  ntd  lo  make  the  tine  ami  [xiMilau 
of  Ike  uterui  silll  more  wnalii,  1  mei  Drt.  Emmet  tniJ  McBurney  on  the  neil  d«jt 
anil  expoHiig  the  cervix  ulcri  with  a  Siiui*  speculum  cautiouily  puMd  the  uterine 
wand.  It  nrat  deflecteil  decidedly  to  the  riQht  and  pasicil  in  lor  a  diitaoce  of  be- 
tween three  and  foar  inches.  I  luniMl  it  lo  the  left  ond  endmvoretl  verygefilly 
aod  cavliouJy  10  penetrRicihc  ntnu  in  ihc  left  iliac  foMa,  but  it  wa»  inii>o>»!iIe  19 
ilo  w.  l>i%.  Emmet  tnrl  McBurney  then  uwd  the  lonnd  n  ■■  lo  taiitry  thcmtcliw 
tharoug;hly  u  to  the  depth  •ad  potiiioii  of  Ihc  ulenu  and  its  teUlion  lo  the  cytl  on 
the  left  of  it. 

The  imprMitoft  left  upon  osr  raiodK  upon  thete  jKiinU  ix  best  fepreMiiled  by  llie 
loUowiD£  sketch. 


Fio.  ijv 


The  ntrt-nteiine  mi«  was  very  stiehtly  movable,  anrf  ii  differed  fram  OMf  of 
tubal  prc^ancy,  which  t  have  haJ  ihc  opportunity  of  ciaiainliig,  in  the  fact  that  it 
aeemed  lu  tic  moic  iniiiuitely  coiinccicO  with  the  uterus  iiMrlf.  Dt.  l:inmel  ibouebt 
thai  by  conjolneii  manipnlation  he  tncceeded  in  getiing  hallottement.  I  wot  doubt* 
fnt  whether  I  got  it,  aad  1  was  indinol  toaltrit^utc  the  obteurity  a*  to  thi*  point  and 
the  dense  and  rmihef  nodular  fed  of  the  lower  (Kiriion  of  the  mut  lo  ibc  fact  that  ih« 
ptaceein  intertened  between  the  finger  and  the  fmui. 

Upon  one  point  connected  wiib  the  luc  of  the  w>un>l  J  am  cniiicly  posjlire,  and 
upon  this  I  deare  otpedalty  to  &c  atlentlon.  I  awA  the  inurnment  to  ai  Mrtalnljr 
lo  httTv  broken  the  fcttal  cnvclopea  and  allowed  the  »capc  of  the  llt^uor  auinii  hod 
the  ceAtation  been  uiriinc.     The  utetnit  wa*  certainly  empty. 

The  condition  of  ofTiin  wn*  now  fully  explained  (o  the  r«I«li«t«of  the  patieatr 
who  left  the  conduct  of  ihc  case  unrewrvcdiy  to  our  dhcrcHon. 

The  prognoua  of  this  caie  W1U  at  this  period  fay  no  means  so  gnre  as  ft  tomrtlmca 
it  in.  c*«es  of  a  somewhat  atmilar  cbatactcr,  whc")  a>,  for  example,  in  one  published 
by  myvdf  about  three  yeara  ajo,  abttndant  evidences  extil  that  rupture  U  iiuittliieiit. 
In  MUM  aua  It  is  certafa,  aad  In  aU  ti  i^  highly  probable,  that  rupture  ^erallf 
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occurs  in  the  Fillopi&n  lube  in  lul»l  prcEnaacy  bom  contnctioB  of  thi*  dulOKhd 
mtucnUr  canal,  the  wiIli  of  wbich  irc  compowl  of  luwe  idcittlcftl  in  natnic  mi\h 
Ibat  vrlikh  (ottni  the  uterus.  The  tulie  derclopa  uul  grovt  at  ihe  ni«nu  doc*  to 
■Mrnul  prcc&iuiGy  in  aa  cITott  to  meet  the  r«c|uircmea»  »t  the  ETOwtne  f'Ktti  mait. 
Arrived  at  a  octtain  prrioJ  nf  diiiention,  ihc  tube,  actinji  ai  a  vkuMos  nieriHi  «n> 
deavort  tn  lid  it^U  o(  itt  conienct,  And  after  gnaier  or  lest  eflott,  being  fCM)t«il  by 
the  consitklnl  etlicniiiics  which  (cparate  it  from  tlie  uiemi,  on  the  one  tiand,  and 
the  pctitoneal  cavitjr  on  the  otber,  ruplnresln  its  ai  tempts  to  mccoaiflMi  Iticmuit. 
Tlwt  a  Ulow,  fall,  or  effort  of  Ihc  abdominal  muiclei,  or  Ihil  nMro  bjdbroalatk  pn»- 
suro  cicrtcd  by  the  accumulaticin.  of  liquor  atnnii  conld  and  totnelimes  doct  cacie 
rupture  of  the  fottal  nest  no  on*  con  doubt,  but  vrc  have  evitlence  of  ibe  fact  that  the 
tube  doci  contract  with  Kre:it  etieri;)'  uoJcr  the  atiiauliu  of  diitention  in  thoM 
cJonic.  iDlecmilieiit.  cramp-hke.  and  agonUing  efforts  irliuh  olten  preude  Ok  Utal 
»*uc  in  thete  unfortuiiAte  t.-Mt%.  In  the  cue  of  my  own  just  referred  to,  intenait- 
tcnt  pains  over  line  Itimor  w«ie  u>  Mvcrc  that  for  icvcrd  weeks  before  rcfnoval  of 
Ihe  fcetns  by  vaginal  wction  the  patient  had  to  be  Icept  almoK  conitanily  mihir  ilw 
profound  iriHuence  of  opiLim  ndminittercd  by  the  hy-podennic  vjtingt.  lliat  iheie 
"cramps,"'  as  the  patient  siyleil  ihcm,  were  really  due  to  coniraclton  of  the  tube  was 
readil)>  aaoertained  by  conjoined  montpnlalion  praclbed  durinj  Ike  eiitlence  of  one 
of  tlicin,  when  the  man  could  be  felt  c  'ntracttnc.  oondemjag,  lutd  haidcntiv  iudl. 

The  qucition  of  treatment  now  came  under  contideration  in  the  coawltailoo.  and 
three  plans  were  fully  canvaued  i  first,  that  of  leaving  the  caw  to  nature  and  awaiu 
ing  evcatt ;  xcond,  the  rcwrt  to  rcnwval  of  the  Icrlu*  by  elyliolomy ;  and,  tiU, 
the  dcsttuclioH  of  ttie  life  of  the  f(«tiit  by  posing  through  the  eiira-utei  toe  maaa 
strong  e'eclric  current.  After  vamc  di«cuuion  the  liut  plan  wai  agreed  upon,  no  one 
advocalint;  ihe  fint.  My  voice  nrai  Hrongly  in  faviir  of  destroying  the  life  of  the 
«mbryo  and  leaving  it  intact  in  its  envelopes,  in  Ihe  hope  that  il  might  bccoma  to  a 
certiia  extent  abwrbed  and  then  cncyttol.  In  the  cak  already  alluded  to,  in  *hkh 
1  remorcd  the  (iclui  by  elytroiomy.  the  urgency  was  »  great  from  diuetilius  lod 
contraction  of  the  tu1>e  llut  1  did  not  venture  to  retort  lo  any  meaas  which  inrolrcd 
delay  or  might  etciCc  muuubr  ipaMn.  In  that,  too,  the  TSflnal  caposarc  of  the 
fixtal  hill  nax  much  more  superficial  and  easily  attainable  than  in  thl»,  in  which,  as 
I  have  iiaid,  I  had  reawn  to  lear  thai  the  placenta  intervened  between  Ihe  fcrtal  body 
and  ihe  vaginal  «ral1. 

(Jit  January  3d,  at  3  P.M.,  Dr.  Rackwel!  met  Dn.  Emmet,  McBinney.  and  myMlf, 
bruigiiit;  nith  Iiim  a  galvanic  battery  of  thiriy-iia  cell  power,  and  we  proeecxM  lo 
pam  the  interrupted  current  ihrutigb  the  mass  for  the  dcjtructlon  of  fmal  life. 

The  bnitery  being  ready,  I  paawd  ilirough  the  rectum  n  sponge  electrode  laounicd 
upon  an  iiisuUlccI  handle,  and  placed  it  just  under  the  (oital  ball.  Then  placing  a 
broad,  fiat  sponge  rlcctrodc  over  Ihe  alKlominal  face  of  the  mass,  I  prcMcd  it  down 
with  the  palm  of  the  tight  hand,  the  patient  lying  upon  llie  back,  anil  a  gentle  en* 
rem  wa*  pasvH.  The  patient  becoming  soon  accustomed  to  ibU,  Dr.  Rockwell 
gradually  increa*eil  ii,  and  «»pp«l  the  ippiieatlon  at  the  end  of  live  nunote*. 

On  the  next  morning  (January  4il>),  at  9I  a.m..  the  current  wa>  agom  pa»<ed  with 
a  force  of  twenty-three  cetK  for  ttiree  and  a  half  mlDuies,  and  an  appt^tmcnl  made 
far  half  pa^t  nine  the  next  morning. 

After  the  fini  tunent  alight  painful  contractions  w^recacited  In  the  fortal  ainlope 
and  wme  tenderneia  wat  developed  in  alt  the  abdominal  mvKlcm,  but  neither  palae 
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Dor  tcnpentore  ven  tfftctei.  After  the  tcconJ,  decided  Kad  very  fiainfnl  Mntrac- 
thmt  wrre  exciccd,  so  tlint  ujiium  tmJ  to  be  freely  awd  to  iguict  iulTeting.  Yhe 
duIm  grfldtultjr  rose  lo  1  la  to  tbe  oninuie,  and  ihe  lempetatiue  to  loli*.  The 
whole  abJoracs  wm  tender  Iv  pracare,  but  uoiic  of  the  hynijiinmn  •t'cre  of  xuch 
cinractn'  or  magnllwlc  u  to  crcaic  apprehennan»  of  iiillntninatury  iniulile.  A  ilb- 
chaf^e  of  blood  from  ibe  ui«n»  now  cstablitlied  Uiclf,  luid  coniiiiDcd  to  ibc  end  of 
tbe  otic. 

On  Ihe  evening  of  i^s  <lay  it  wu  Tett  that  the  death  of  the  fwlns  nu  In  all  ptoba- 
Uity  accomptithed. 

On  the  nett  day  (January  jth),  at  9  A.M.,  1  met  D19.  Emmei  and  McBumcy, 
We  found  thtngnin  aeeordftnce  with  the  lepori  of  j-CKtcrday.  and  dclcnnincd  tnan-jjt 
f  vnmlf  will  thi.i  pteparatioB  for  the  vront  that  could  brfali— every  thing  wai  fully  pre- 
pared la  an  adjoining  room  for  the  immeillalc  pcifonnftnceof  eiwtmiomy  if  s^mptums 
of  rupliire  and  extension  of  the  fortiw  into  tJie  pentoneal  entity  ihovi^  themielves. 
The  conwactiona  of  the  lube  were  «j  Blrooi;  and  oflen  repented  th*t  ne  could  not 
direst  ourselves  of  ihc  ftor  fhnt  before  they  cooH  he  (juieled  by  opiatw  and  lime,  a 
•ululion  of  conlinuity  luight  occur  at  l1i«  point  ol  maximiim  di>iIeiUion. 

Palpation  being  carcfolly  mailc  al  this  lime,  ilic  aicru  could  be  distinctly  felt  txm- 
coRtraetlle  and  luieceiit  in  its  noinul  potition,  wlute  along  side  of  il  the  Urgcr  facial 
■hdl  coitid  be  distinctly  dittinguiihed,  at  timet  u  rnnnd  and  Apparently  nx  hard  as  a 
billiard-ball. 

Al  1 1  A.M.  on  thii  same  day  ( Janunry  stii)  [  recciveil  a  note  from  Di.  McllDmcy, 
who  now  remained  with  the  patient  day  and  ni|^ki,  summoning  me  in  liute,  and  lay- 
h^  that  thlnga  had  suddentf  and  mmt  decidedly  changed.  The  luiuot  b  the  left 
aiac  fo<M  had  greatly  cKminished  In  aa,  while  the  ateroK  had  luddenly  bteom* 
greatly  disicndcl  and  blood  wm  poudng  away  from  it  freely.  I  met  him  in  half  aa 
hour  aftDrwanl,  when  1  djicuveted  that  tliU  uterine  tumor  bad  liliewisB  diMppcared 
vimullaneauily  with  ilie  cupuULon  i>f «  fcrtns  and  a  placenta  of  peifccl  cliamcter,  At 
the  lime  that  the  tumor  of  the  iliac  fo»a  had  dbappeared.  the  patient  herself  nolloed 
the  alteration  in  the  relation  of  Imlf  and  the  utetu%  which  has  been  nieniioued 
Abpvc,  and  was  struck  by  tbe  sudden  tritnifercnce  of  the  M«t  of  pain.  When  thi> 
occorred  Dr.  McBuniey,  suppoiang  that  the  ulerut  was  dbtended  by  blood,  made  a 
'  Ti^nal  examination  and  was  xurpriwl  to  find  adittinct  itae,  liltea  bag  of  water,  pro- 
^tnidiof  fiuro  the  0%  uteri  exteriiurn.  Anxiout  to  be  certain  if  thi.i  were  the  caie,  he 
i  a  speculum  and  discovered  thai  II  was  10.  lie  then  punctured  tlie  lac.  which 
!  Sraiid  ¥ery  itrong  and  retuting,  and  the  {<etas  and  placenta  were  toon  expelled. 
The  hemorthage  now  ccucd,  i>  did  likcwbe  all  jmin  and  divomfort,  anJ  the 
paiicnt  did  welL  On  the  ncit  day  (Jnmisry  6ih)  I  found  her  feeling  very  ««ll  both 
BMHlally  and  pliyvically,  Thc'iughont  the  course  of  llie  cue  it  appeared  thai  ibe  had 
fully  andentood  Its  nature  atid  its  damfcrs,  and  had  calmly  nerved  hcncif  to  bear 
with  fortitude  whatever  fate  might  be  in  store  for  her.  A  yettr  or  two  before  this  a 
woBsn  had  dit\]  from  ihii  cauae  in  a  countty  town  In  which  she  wai  tpcniliiig  tba 
■Buuuei  holidays,  and  viUage  gofript  had  made  her  familiar  with  the  dif!icu1iy.  On 
'  this  visit  I  examined  carefully  the  uterus  and  late  firtal  ^n.■^t.  The  former  could  be 
IdiflinciIjF  DU(iped  vut  and  was  found  to  be  very  ilighlly  Ktisiivc  to  pressure.  The 
plaiier  could  be  felt  with  nlmoit  C()nDl  diaiinctneu,  though  now  Inaigniriconl  in  balk 
I  cowip«rbon  with  it*  uce  of  twenty-four  houn  ngo,  and  lo  the  tondi  it  wat  cxi}<u»- 
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itdjr  icositive.  The  utcnn,  wnr  no  lor^er  prcned  Into  right  Ulero-wrtiM  %  « 
abtruding  mu«  upon  its  left,  hkd  temmeJ  itt  normal  posiltan  in  the  pdm  n^ 
135  wiUoaarejonidckuf  tbc  inprtMtoa  left  upon  vajmiaA  bj  this* 


IRtn  this  lime  the  patient  taotfPCIiai  wUhont  my  nolcwonfaj  oecutmutota 
pletc  ttconry. 

The  termination  of  thi*  form  of  e«lm-nt«T{ne  pnptutcy,  by  espolrioa  of  Ik  toM 
And  placenix  tbrougli  tlio  uterus  (which  is  under  (hew  cireiunMiuiccs  bco^fac  tab 
acliOD  merely  u  a  protont^tion  of  the  vigina),  it  bjr  do  nkeoiit  unknowv. 

The  first  attempt  was  initdewith  scvent^n  orOUurv  ztnc-carbon  cdl 
freehly  charged.  Frequent  interruptions  were  made  (ibout  i  to  to  dw 
minule),  ajid  eicluding  short  intervals  of  rest  ibe  patient  ww  unda 
the  inducncc  of  the  current  about  three  minutes,  lite  musdes  of  ttw 
abdomen  und  limbs  wcie  somewhat  violently  contracted,  and  some  pu) 
was  caused,  but  the  patient  wai  perfectly  comrortablc  upon  tbc  osa- 
lion  of  tieatiiient.  The  second  application  was  Iwgun  with  eighteen 
cells,  and  this  number  was  giadtially  increased  to  twenty-three. 


The  second  case  upon  which  Dr.  Rockwell  operated  was  in  tm 
}vactice  of  Dr.  C.  E.  Billington,  the  accuracy  of  whose  dia^osis  m 
again  confirnicd  by  Dr.  Tliomas.  The  result  in  this  case  was  entirrir 
successful. 

The  third  case  he  treated  for  Dr.  Bichc  Emmet,  who  liad  in  con- 
sultation both  Dr.  T.  Addis  Kmmel  and  Dr.  T.  G.  Thomas.  Dr. 
Emmet's  account  of  the  case,  with  its  favorable  terminatioo,  may  be 
found  in  the  AVw  Vori  MtdUal  Journal 

In  the  fourth  case  lie  operated  for  Dr.  Everett  Herrick,  thediagnosb 
being  doubly  confirmed  by  Drs.  Thomas  and  Emmcl,    In  tliis  caw 
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ngain  fte  foetu*  wm  eEfectuaUy  destroyed,  followed  by  ihe  prompt  re- 
covery of  Uie  mother. 

At  (he  Use  nttxting  of  the  American  Gynecological  Society  at  Tloslon, 
Dr,  T.  G.  TlioMiaft  read  »n  cxii&ti&tivc  pa[>er  upon  the  subject,  giving 
[he  bisionei  of  some  twenty  uses  of  extrauterine  pregnancy  that  had 
fallen  under  his  observation,  together  with  an  account  of  most  of  the 
cases  to  which  allusiun  has  been  made,  and  in  which  electricity  vxi  so 
successfully  used  In  addition  to  these  Dr.  Rockwell  has  more  re* 
ccntly  seen  and  operated  U|>oii  tliree  other  cases  of  like  character  that 
have  never  been  reported,  and  which,  if  possible,  even  more  strongly 
confirm  the  incalculable  value  of  the  treatment  in  these  dangerous  but 
somewhat  rare  abnormalities  of  pregnancy. 

'ilie  &fth  ca.se,  which  he  kiw  with  Dr.  N.  S.  Westcott.  was  of  a  most 
intcreiting  and  unusual  character,  from  the  fact  that  with  a  normal 
uterine  pregnancy  was  associated  what  we  have  every  reason  to 
believe  was  a  tubal  or  extra-uterine  pregnancy.  Dr.  Wesicott  had 
previously  called  Dr.  Thomas  in  consultation,  and  it  was  ai  his  suggcs* 
tion  that  electricity  was  used.  The  patient,  a  lady,  aged  about  thirty* 
last  mcnstniated  August  6,  1883.  Subsequently  she  complained  of 
more  or  less  discomfort  and  pain,  with  tenderness  in  the  region  of  both 
ovaries,  but  especially  marked  on  the  left  side.  On  September  iSifa 
an  internal  examination  was  made,  and  by  conjoined  manipulation  a 
smatl  tumor  wns  discovered,  about  the  %ize  of  a  pullet's  egg-  It  was 
situated  some  two  inches  to  the  left  of  the  median  line,  nearly  on  a 
level  with  the  brim  of  the  pelvis,  and  could  be  moved  from  DotigW 
cul-dc-sac  toward  the  margin  of  the  rib.<>.  The  tumor  gradually  in- 
creased until  it  «as  Larger  than  a  billiard-ball.  There  seemed  to  be  no 
reasonable  doubt  as  to  its  character,  and  on  October  24th,  tlie  treat* 
mem  by  electricity  was  attempted. 

I  The  conslanT  current  was  used,  with  one  pole  introduced  to  the  mass 
through  the  vagina,  and  the  other  over  the  timior  extemftlly  and  with 
rapid  interruptions.  The  nuiximura  of  current  strength  employed  was 
eighteen  cells  or,  to  speak  more  accurately,  as  different  apparatus  vary 
much  in  electro- motive  force,  a  power  of  twenty-foiir  volts. 

This  operation  was  repealed  on  October  25th,  aSth,  and  30th,  caus- 
ing the  tumor  not  only  lo  iierccptibly  decrease  in  si«,  but  to  change 
its  seat  by  an  inch  or  so  as  well.  Since  the  last  treatment  it  has 
gradually  grown  smaller,  until  at  the  present  date  it  can  barely  be  de- 
tected. At  the  same  time  there  is  now  developing  in  the  uterus  a  six 
months'  foetus. 

The  sixth  case  occurred  ia  the  person  of  a  young  unmarried  woman, 
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residing  outside  the  cily  Uiuils,  ^nd  hy  special  reqtiesU  and  for  sof- 
Acienc  reas<ins,  the  name  of  (he  attending  physician  will  not  b«  men- 
tioucd.  Fiutn  liim  tbc  foUowing  history  was  obtained :  Two  wreks 
previously  he  first  saw  the  cue  professionally,  and  fuund  (bat  she  wis 
suffciing  much  pain  in  the  right  side,  together  with  int-giilar  discharges 
or  blood.  Tlie  {tatient  had  confessed  to  the  postibilicy  of  |»egnaiKy, 
and  examination  elicited  many  of  the  objective  and  subjective  signs  of 
this  condition.  Nausea  occurred  every  momiog,  and  changes  bad 
taken  place  in  the  areola.  Digital  csaiuinaiion  revcaleil  the  £acl  tlut 
the  OS  uteri  was  little,  if  any,  changed  from  its  nornul  condition.  By 
pressure  over  the  right  5i<le  it  was  possible  to  feel  a  certain  hardneic 
not  present  on  the  other  side,  but  by  conjoined  manipulation,  with 
finger  in  the  vagina,  a  dbtinct  rounded  niasa  could  be  fell. 

Exaniinalioa  per  rectum  revealed  its  presence  even  nK>rc  dtstiri' 
If  pregnancy  exi«(«d — and  of  this  there  seemed  to  be  no  reasonable 
doubt — it  had  advanced  nearly  to  the  fourth  nionih,  and  as  tbe  tutnot 
was  large,  much  larger  than  in  the  ca»c  jti»C  related,  there  was  evi- 
dently no  time  to  lose.  Or.  Rockwell  had  brought  with  him  a  suitable 
ap|>aratus,  and  imroe<liatcly  operated  by  introducing  one  pole  into  (he 
rectarn,  and  platflng  the  other  externally.  On  account  of  the  great  dis- 
tention of  the  FaJIopian  tube,  and  the  danger  of  rupture,  he  felt  ibe 
necessity  of  exercising  the  utmost  care,  and  consequently  made  use  of 
the  interruptions,  with  a  current  strength  of  but  twelve  Cells,  or  about 
sixteen  volts.  The  current  would  then  be  quickly  increased  wiibout 
interruption  and  allowed  for  a  moment  to  pass  in  a  continuous  stream. 
The  treatment  was  concluded  by  a  second  application  on  the  follow- 
ing day.  Viiiting  the  patient  some  two  weeks  subsequently,  be 
found  that  the  tumor  had  decreased  in  si^c  at  least  one-half,  and 
at  this  time,  after  the  lapse  of  several  months,  it  may  be  said,  so 
(ar  as  any  exictnal  evidence  of  it  is  couccmed,  to  have  entirely  disap- 
iwared. 

The  last  case  is  as  follows  :  On  December  14,  1SS3.  Dr.  Rodcvdl 

was  informed  by  Dr.  H,  Marion  Sims,  that  Mrs.  A- ,  a  |»ttent  of 

his,  was  suffering  from  extra-uterine  pregnancy,  and  was  by  him  re* 
quested  to  undertake  the  destruction  of  the  fcelus  by  electricity. 

Although  married  a  number  of  years,  she  had  never  before  been 
pregnant.  Dr.  Sims,  on  ArsI  discovering  the  possibilities  of  tbis  coiw 
dition,  called  in  consultation  Dr.  T.  Addis  Emmet,  who  positivelr 
confirmed  ihe  diagnosis.  The  pregnancy  had  advanced  to  the  third 
month,  and  the  tumor,  which  was  about  the  size  of  a  child's  Am, 
movable  and  could  be  distinctly  felt  both  from  without  and  wiihtiw 
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the  viilai^etnciil  was  »icli  that  the  operation  was  urged 
For  fear  ihac  the  cyst  iiiigtit  be  in  dinger  of  ru|ituie 
through  unconlrollabtc  niovctncnts  of  the  pAticntf  Dr.  Kmmct  advisett 
the  admtnistratiou  of  an  onu^thetic 

Ether  having  been  given  by  Dt.  M.  H.  Nash,  Dr.  Sims  placed  the 
uterine  etccirode,  and  thocks  from  a  galvanic  cuirent  of  but  sixteen 
volts  in  strength  were  iiatiscMl  throiigli  the  fecial  mass. 

The  mildness  of  the  treatment  vxs  ncOGssita.tccl  because  of  the  un- 
usual Derve-inilabilLt)-,  and  the  violence  of  the  niuiculox  contiaclions. 

Although  it  was  probable  that  liic  dfslruction  of  ilic  fueia!  hfe  had 
been  elTectcd  at  ihe  firxt  s^iice,  the  oiieration  was  repeated  on  the 
i8th,  24th,  and  2  7lh  of  December,  for  the  purpose,  first,  of  absoltilc 
certainty,  and  second,  to  accclcrute  the  absuri;live  process.  The  con- 
lour  and  Beat  of  ihc  tumor  were  not  only  changed  after  the  first  appli- 
cation, but  it  ra|iidly  decreased  in  size.  The  patient  ex|wrienced  no 
unpleasant  effects,  and  within  a  short  time  was  able  to  start  for  Eu> 
rope. 

Id  the  trcatn>cnt  of  extra-uterine  pregnancy,  it  is  an  important  point 
to  be  decided,  as  to  the  best  form  of  electitcily  to  be  used.  Not  only 
has  galvanism  and  clectro-magiiciism  been  successfully  employed,  but 
it  is  SAid  that  the  common  uiagncto-clcctrJc  battery  has  also  proved 
sufficient ;  but  from  both  a  physical  and  physiological  point  of  view,  and 
as  well  ihtough  the  teachings  of  expeiiencc,  we  cannot,  for  our  pait, 
doubt  that  galvanism  is  preferable  to  the  other  forms.  It  is  more  ccr> 
tiun  in  its  effects.  It  has  a  greater  power  of  overcoming  resistance, 
and  consequently  its  influence  is  felt  deeper  than  the  other  forms. 
Four  important  etfecis  attend  the  passage  o(  the  electric  current 
through  the  living  body,  and  all  these  undoubtedly  enter  as  factors. 
cither  in  destroying  the  life  of  the  fa:tus  or  in  the  subsequent  process 
of  absorption. 

These  effects  may  be  designated  as  meclianical,  physical,  chemical, 
and  physiological. 

The  nicchanical  cifccts  of  the  interrupted  galvanic  current  are  equal 
to  those  of  the  faradic  current,  while  (he  physical  effects,  manifested 
by  heat,  and  the  modification  of  endosmose  and  cxosmosearc  in  the 
main  the  results  of  galvanic  action. 

By  the  passage  of  the  galvanic  current,  the  endoamotic  phenomena 
may  be  both  siiinulaied  and  reversed.  The  faradic  current  froia  ihe 
secondary  coil  produces  no  such  eflcct.  The  current  fitoni  the  inner 
coil  produces  these  effects,  but  in  a  mvcli  less  degree.  Chemical  or 
electrolytic  effects,  .igaiit,  are  almo&C  wholly  Ihe  result  of  galvanic  ac- 
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tion,  and  it  should  be  retneiiib«r«d  that  che  etectrolysis  of  otganic  nlv 
stances  sluts  a  prcKcM  that  continnes  long  after  the  coircnt  ccasa  M 
flow.  The  physiological  effects  of  electricity  aic  those  which  akt 
place  by  virtue  of  the  vital  properties  of  the  body,  and,  unlUce  the  otte 
effects,  are  only  obserred  in  iiv'mg  sabstances.  Physiological  decs 
are  matiifeBted  on  the  circulation,  on  Kcretion  and  excretion,  batmh 
as  absorption  is  effected  does  it  interest  us  here,  and  it  is  quite  eiv 
dent  that  the  absorptive  powers  of  the  secondary  cuirent  are  quu 
limited. 

In  any  case  of  tubal  pregnacKy,  and  especially  in  those  adraDCti] 
conditi(H)s  where  the  tube  is  greatly  diatcodcd,  and  there  is  danger  of 
Spontaneous  rupture,  the  possibility  of  hastening  this  catastrophe  in 
the  attempt  tu  destroy  the  life  of  the  fuitus  should  cever  be  lost 
of.  The  tubes  themselves  are  but  slightly  supplied  with  muftcoUri 
and  tile  danger  would  more  especially  arise  lioni  the  powerful 
pression  that  is  liable  to  be  exerted  by  the  abdominal  muscles,  andtiit 
effort  should  be  so  to  diffuse  ihc  current  proceeding  from  the  exierul 
pole  as  to  produce  the  least  mechanical  effect  possible.  In  regard  to 
tbc  diagnosis  of  extra-uterine  pregnancy,  it  must  be  confesaed  that  it 
is  not  always  an  eaay  matter,  aud  in  tbc  cases  just  related  the  qucsiiaD 
may  arise  as  to  its  accuracy.  The  eminence  of  the  gciitleiucaauoa- 
ated  tn  the  coses  should  perhaps  be  a  sufficiently  strung  argument  fix 
the  correctness  of  the  diagnosis,  but  conclusive  evidence  lies  also  m 
the  effects  of  the  treatment  itself.  The  results  of  the  elcctroljrsis  n 
well  known,  but  in  no  other  foriu  of  tumor,  cystic  or  otherwise,  is  it 
possible  for  the  galvanic  current,  used  as  described,  to  produce  similarlf 
prompt  and  effective  results.  In  regard  to  the  effects  of  electricitj  <M 
Dornial  pregnancy,  suggested  by  the  case  of  double  pregnancy  that  «c 
have  related,  a  word  may  be  said.  It  is  a  mistake  to  suppose  thu 
abortions  are  readily  produced  by  electricity.  Without  the  electrode 
is  introduced  directly  into  the  uterus,  which  would  of  course  besuli- 
cicnt  without  the  passage  of  any  current,  the  strongest  trcattuent  tint 
it  is  prudent  to  give  may  prove  insufficient.  Of  this  we  have  bad  eii- 
dence  in  several  justifiable  attempts  to  bring  on  a  miscarriage.  1ft  the 
case  just  alluded  to  the  current  was  strong,  applied  by  shocks,  anil  is 
close  proximity  to  the  uterus,  affecting  it  not  only  redexly,  but  in  schk 
measure  directly,  yet  the  normal  pregnancy  was  in  noways  disturbai: 
and,  so  far  as  concerns  general  applications  for  the  production  of  coo- 
stitmioaal  tonic  effects,  vre  have  in  many  instances  administered  them 
with  impunity  through  the  whole  course  of  gestation,  and  with  the  hum 
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happy  results.  The  question  niay  be  asked,  What  becomes  of  the  foetal 
mass,  after  its  destruction  by  the  electricity?  The  probability  is  that 
it  first  becomes  encysted  and  then  gradually  absorbed.  At  all  events, 
in  all  of  the  foregoing  cases,  the  enlargement  entirely  disappeared 
within  a  comparatively  short  time,  and  was  not  the  cause  of  the 
slightest  discomfort 
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ARTinCIAL  RKSPIKATION  BY  KI.ECTKIZATION  IN  CASES  or  APPAKENl 
PBATH  FROM  DROWNING,  OR  SUrrOCATIOH  THROUGH  POI50MOU3 
OASES,  OK  IX  ASPUnCIA  OF   NEW-DORM  IXrA-NTS. 

The  process  of  exciting  artificial  rc&piistioa  b^  faradiuitioD  *  is  as 
follows : 

I.  Let  an  assistanf  fvt  the  hiad,  shoulders,  and  arms  «f  Iht  patient  in 
a  fistd  position,  whilt  another  stands  ready  to  assist  the  expiratory 
movemeHts  hy  pressurt. 

a.  Graduate  the  current  to  a  strength  sufficient  to  produce  vigorous 
eonlraetions  of  the  muscles  of  the  ball  of  the  thumb,  and  then  press  the 
sponge  electrodes  (which  should  be  ej  large  site  and  well  moistened) 
firmly  over  the  phrenic  nertes  at  the  outer  borders  of  the  sterno-eleido- 
mastoid   mutelcs  and  at  the  lower  end  of  the  sealeni  muscles. 

3.  Jnterrvpt  the  current  (either  by  removing  one  of  the  electrodes,  or 
by  an  interrupter^  about  three  times  a  minute,  while  the  assistant  presses 
firmly  on  the  abdomen,  pausing  eecasioually  to  observe  the  effect. 

4.  If  after  a  number  of  interruptions  no  inspiratory  movements  ap- 
pear, increase  the  strength  of  the  current. 

In  some  taacs  it  is  sufficient  to  put  one  electrode  over  the  phrenic 
nerve  and  tbc  other  lu  the  scvcnlh  intcicoatal  S|Xicc. 

Large  electrodes  are  used  so  as  to  affect  the  other  Diiucles  which 
have  a  share  in  bBpirition  (scaleous-anticus  and  stemo-cleido-mistoid} 
simultaneously  with  the  phrenic  nerve.  The  object  of  holding  the 
arms  and  shoulden  in  a  &xed  position  is  to  prevent  the  interference 
which  may  arise  from  the  contractions  of  the  muscles  of  the  arms,  aad 
at  the  same  time  to  obtain  the  co-operation  of  the  serratus  and  pectoral 
muscles. 

Prof.  ZieiDSseo,  who  Qrst  proposed  this  method  of  producing  artificial 
respiratioiif  advises  the  trial  of  the  galvanic  current  in  those  cases 

*  The  faradk  curroii  ii  niuaUy  em[i1a}ri!i]  Tur  thit  jiurpow,  ■llhix^  tbe  ialem^itad 
l^vanle  enirent  might  answer  ihe  jMirpuKV 
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vherc  the  irriUbUity  is  lost  to  the  bradic.  The  uni«  writer  present 
a  mitnber  of  succcsbful  r«stilts  id  cases  of  poisoning  by  carbonic  acid 
gas  with  this  taiethac]  of  IrMtment  fiom  his  own  and  oilier  exiiericncc.** 

In  i?^/tfffi/(iM(f«(«^  artificial  respiration  by  faradiitanon  maybe  tried 
cither  alone  or  in  connection  with  other  methods.  Dr.  Iram  has  re- 
ported 8  case  of  opium  poisoning,  which  recovered  on  the  applicalion 
of  one  pole  lo  the  neck  and  the  other  to  the  perinxuiii,  after  tannin, 
coffee,  and  tartar  emetic  had  been  imsucccs&fulty  employed  for  several 
bours. 

Those  who  attempt  to  produce  artificial  re<ipiration  in  umcrgenciej 
are  fireqiiently  unfamiliar  with  the  mator  point  (see  p.  387)  of  the  phre 
niCi  and  therefore  apply  the  pole  in  the  neck  indiscriminately.  A 
medical  ac<)tiaintaQcc  informs  ua  that  an  attempt  of  this  kind  which  he 
made  in  a  case  of  o[>iiim  poisoning  proved  mstaniamously  fatal  /<»  tht 
fatient.  Under  ordinary  methods  the  |>atient  was  recovering,  but  in 
order  to  exi^edilc  the  progress,  furadixatlon  was  tried.  One  pole  was 
placed  on  tlic  ribs,  and  tlic  other  somewhere  in  the  neck,  in  order  to 
lind  the  phrenic  nerve.  Immediately  the  patient  etaud  to  brtatke,  and 
no  further  ireatinent  availed  to  resuscitate  her. 

This  case,  so  for  as  wc  know,  is  unprecedented.  It  is  explicable  only 
on  the  theory  that  the  shock  of  the  sudden  closure  of  the  current  neat 
the  nervous  centre  destroyed  the  waning  life  by  concussion. 

This  unique  and  tinfottunate  case  should  not  deter  any  ])hysician 
from  reporting  to  the  electric  method  of  artificial  respiration  in  all  cases 
where  it  is  indicated,  any  more  Uian  the  equally  unique  case  of  blind- 
ness produced  by  the  galvanic  current  (recorded  by  Duchenne)  should 
deter  us  from  galvanizing  the  eyes  and  face, 

Meyer  records  a  successful  result  in  a  case  of  threatened  death  from 
exhaustion  after  diphthcna.f 

FriedbergJ  succeeded  in  restoring  1  child  of  four  years,  a.iph}'xiaie 
by  chloiofonn,  by  tliis  method,  combined  with  compress  ion  of  the  dia- 
phragm .§ 

Many  failures  have  been  made  in  the  attempt  to  produce  artificial 
respiration  by  faradization,  because  the  operators  were  ignorant  of  the 
true  method  of  application,  or  were  not  sutTiciently  persevering. 

Dr.  Beard  has  twice  failed  to  resuscitate  dogs  that  were  narcotised  by 

*  Die  EUctriciliit  in  del  Medidn,  186C,  p.  174  cLtei}. 
+  Op.dt.,  p.«l. 

t  Quoted  by  Meyer,  op  dt..  pp.  4,31,  431. 

%f  Iciilatiaa  of  tlic  pht«iiic  nerve  might  be  rudily  coiuLiiiLed  with  Hvwarii'i method 
)f  arttficU  letpiraiKro. 
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chlorofonn,  although  the  appLicattoos  were  begun  in  less  than  a  minatt 
after  Ihe  hean  ctased  lo  pulsate. 

He  failed  also  in  a  i:asc  of  opium  pCHsoning  in  an  infant  stx  irecks  old. 

Some  remarkable  results  have  been  reported  «rhcr«  life  was  saved  \tj 
laraduation  around  Itie  neck  and  cbefit,  kept  up  by  iiiiervait  for  ai2nf 
houn. 

Dr.  Allan  McLanc  Hamilton,  from  a  minibcr  of  intcre^ing  experi- 
ncQts  undertaken  to  test  the  utility  of  electricity  in  asphyxia,  conclude* 
as  follows : — 

I8L  That  it  is  useless  to  ex)>cct  good  results  if  hve  minutes  hare 
elapsed  since  life  appeared  extinct. 

ad.  That  tlie  current  should  be  applied  bithfully  and  tttadily,  one 
pole  betiij^  placed  on  the  en^ifonn  cartilage,  the  other  on  the  base  of 
the  skull  or  over  the  tracks  of  the  gri:at  nerves  of  the  neck. 

3d.  That  the  tniilic  and  internipted  galvanic  currents  arc  the  best 

4th.  Tliat  the  current  should  be  apphed  sonic  lime  after  respiratory 
movemenu  have  become  regular,* 

R(tus€itatton  0/  Mrtt'Jwrn  CAi/Jrtra. — Successful  exjKtimcnts  tn  the 
rcsoscitatiun  of  nevr-bom  children  have  been  made  by  Schult  and 
Pcmice.  The  latter  succeeded  in  three  out  of  five  cases.  In  one  of 
his  cases  the  child  was  bom  lo  all  ap|>earance  dead.  Rcsloratioo  was 
accomplished  in  half  or  thrce-(|uartcrs  of  an  hour  by  the  alternate  uie 
of  the  warm  bath  and  faradi^iation  of  tlie  phrenic  nerve. 

I.egro*aiid  Onimus  f  have  expcrimcnlcd  oa  animals — rats,  dogs — 
with  a  view  to  bringing  on  resuscitation  during  syncope  from  loss  of 
blood.  They  used  the  galranic  current,  placing  the  negative  poh  in 
the  mouth  and  the  positive  in  the  bowels. 

Dr.  Koctcwell  has  treated  sei-eral  cases  of  suspended  respiradon.  A 
new-born  babe  was  to  all  appearances  dead ;  faradization  of  the  phrenic 
nerve  resulted  in  decided  manifestations  of  life  for  a  few  moments 
only.  In  the  case  of  a  lady  who  was  in  a  »tale  of  asphyxia— from  a 
subcutaneous  injection  of  morphine — faradisation  of  the  phrenic  nerve 
excited  respiratory  movements  which  were  repealed  some  twelve  Of 
fifteen  times  after  the  current  ceased  to  pass.  He  did  not  succeed  ii 
saving  the  patient. 


*  EJeclHcity  at  a  Mean*  of  Re>u«ci(»li(»i. 
f  Ga.  (In  H£p ,  Nu.  53. 


Airivrican  Prkditiootc,  Oct.,  iBja. 
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DISEASKS  or  THB   HEART   AND   LUKG3 


I 


Patpiiation  of  the  Reart. — That  galvanization  of  the  5)Tni)ailietIc 
and  general  clectrixalion  have  a  poiiitively  accelerating  or  &ctlative 
efiect  on  the  action  of  the  heart,  we  have  demonstrated  by  a  large 
number  of  experiuients.  (See  Electro-Physiology.)  This  effect  is  pio- 
duccd  by  the  action  of  the  current  on  the  sympathetic  or  the  pncumo- 
gastric  in  the  neck,  or  in  general  clcctriialjon  it  may  abo  result, 
aecondanly,  from  the  influence  that  the  system  at  targe  receives  Irom 
The  application. 

Cases  of  fuiicctonal  distuibancc  of  the  heart,  asROciated  with  dyspep- 
sia and  hysteria  and  anxtnia,  we  have  found  to  yield  to  general  faradi- 
zation in  a  large  variety  of  instances,  even  when  no  special  attention 
was  directed  to  die  sympathetic  or  the  pneiimogastric 

Fliess  cx])erimented  witii  tlic  galvanic  current  in  twenty-four  C3ic% 
nineteen  of  which  were  functional,  and  five  of  an  organic  character. 

All  the  cases  were  more  or  less  relieved,  even  thoie  dcjiendent  on 
atructural  lesion,  white  the  majority  of  tlie  functional  cases  were  jjerma' 
itly  cured. 

His  method  of  Irealment  was  tlie  daily  application  to  the  pncumo- 
gastiic  in  the  neck  of  mild,  descending,  galvanic  currents,  for  one  or 
two  minutes-  Temporary  abatement  of  the  syniptoms  followed  each 
applicatian. 

The  treatment  of  functional  palpitation  of  the  heart  is  certainly 
worthy  of  more  attenlion  than  it  has  thus  far  received  from  electro- 
therapeutists. 

^IpkaliffH  of  the  iuatt  sutonatfd  vitk  ttytfitfiia — Uinuwal  nactfiliiility  U  lAt 
tuwrtnt — Grrat  imfrpMmrttI  undrr  gtnrral  faraJi^ian, 

CA<!XCt.XX].— Mr.  B.,«fNcw  Jcncr-,  *pp!ia<l  to  us  Miuch  irt,  1867,  with  the 
^mploini  of  wcalineaBof  the  Mamnch  and  Hva,  ami  nlso  of  fonclional  dcraiiecincni 
of  lh«  bcirt.  He  was  tail,  ininewhai  tp«rc,  hut  of  ftiit  muncolM  ilcMtopment.  till 
occupation  wak  that  of  a  runner,  but  for  wniM  titno  before  he  vitilcil  ui  he  lud  been 
unable  to  make  an;  ptoliacted  etcrtbc  He  bad  tcAcd  vubu  kimU  of  inicmal 
stedlcinc^  and  wiib  unHtiii£u:toiy  tciuItl 


■      ^ 

Katrui 

Kkdi 
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Dminc  ttie  fin(  applk'aiioR  be  wa>  moiMnttiil}  orercome  bj-  m  fcchng  of  I 
but  At  once  rallied,  and  went  awny  fceliajt  ftronj^  and  brighter.     He  omiii 
vitit  lu  t<to  or  thm  iLme*  a  neck,  lot  nearly  l«x>  rmwlh^     The  tmproraaaii  wb  ' 
alatr,  fant  very  poiiiU-e,  with  occaaaoal  tcaiporar;  lelapaci,     Tb«  caidiac;  qnipuva 
gridnally  diminish^),  nitA  hi*  tuenjlh  incrcued  tu  »ucli  au  extent  that  he  tn*  able  w 
rcMUM  in  pari  liU  dxily  avocaiioB. 

When  be  left  tia  liii  i1ie»tii«  fumrtinu  were  well  perfontted,  and  he  tel  nade  v 
nngwriciilt  to  mutt  upon  an  active  and  pleaaat  aat-door  employmcU. 


Angina  Pechri-s.—Tlxc  trcalment  of  arjgina  pectoris  has  e^-cr  Iwa 
unsatisfactory.     The  cases  that  have  fallen  under  our  ob«cn-3tioa  were 
mostly  of  a  chronic  character,  atid  itinied  to  electio-theiapcutics  ai  i 
last  icsorC.    As  illustrative  of  the  best  result  iliut  vte  have  been  aUc  \ 
to  obtain  in  Ihe  tivatiuciit  of  tiiis  renurkablc  disorder,  tlic  follo«i«|i 
case  u  presented : 


Angin,%  pttUriM — PrttaUy  «/  oh  idhfcIkU  thwitr — Ute^zurf  amiMr  gtmtrti 

/araiiitafiint. 

CasbCLXMI. — 'nieiNticnt  wiuoMout.  vigoroiu  nam,  accd4S,  and  tatdfjOBmi 
manllii  be  bad  been  ihc  viciimof  violenl,  dtarp,  sbooilog  paini,  under  the Hos^ta  ' 
tbc  Ici^  »btju!iicr  aiid  iiria.  Firquentl;  tlic  nCck  wvM  auiTcr,  and  onaaiotiallj  Illckll 
Ici^  i'lijsicul  ciiilomiiuQ  gtvt  no  eviiJence  oforfpnic  diiciuci  and  ■>  it  ara*  : 
lible  to  find  any  cxicmal  ciciiing  cause,  ««  attributed  (be  ^TinptotBa  to  i 
ciLiiict.  Wlicn  he  lavved  mvto  ra|:d<Jly  than  iwnl,  ur  over-ejcerted  tiiouclf  I 
vay,  he  was  lUble  to  be  iciacil  with  i  violeni  >ciuc  of  coaitriciioD  in  the  cheat, ' 
eatited  bim  lo  fed  a*  if  about  lo  die.  In  a  tnamcni  tfae  radiating  patna  ■ffoi'^ 
■)iu*e  would  r^llvw,  mid  i^jinpcl  him  to  Hvp  perfectly  »lill.  Hit  appetite  awl  ilip>- 
tion  w^cre  but  little,  if  any,  impaired ;  ycf.  ftom  the  firti.  ibc  froquencj  aad  Kvetirr 
el  Ihe  Btiack«  bad  gradually  increaAeiL  Aianile.  aparoxyim  ocevrred  vrvydar. 
tod  frc<]uctitly  »etenU  liina  dunng  the  tw«nty>f3ur  houn.  OocMWoaBy,  buirnet, 
n  week  would  jnsa  withouc  on  altadc. 

W<  mado  uw  of  general  faradiiation  wh«a  h«  wai  eatlrely  b«e  frera  atiyanen)- 
MM.  Tlireo  days  clapxd  before  be  aeain  came  lo  lu,  but  dwing  lUa  iRttrral  >k 
malady  bail  nnt  manifmcd  llself. 

fieforo  adininiiieimic  the  lecond  appltnlian,  (he  patient  p«rpo«ely  brnncbl  M  > 
paro^im  by  violcoily  avioipng  hia  armi  and  beading  hi*  bvdy.  la  tbc  nidK  of  lla 
pain  the  positive  pole  wa»  wddcnly  applied  outr  the  nipple,  and  a  »«ry  tutenitcw- 
mic  EMil  tbniu^  (be  body.  With  the  iapi(lil7  of  thepawagc  of  thedectririlyliB£ 
Ihc  pain  left  bim,  and  after  (he  i^ancc  had  cloicd,  kc  foimd  it  tmponibk',  b/aq 
cITort  hccoiitc!  mulic.  to  bring  im  another  attack.  At  (be  nal  vixii,  itireed«pnk 
uquently,  he  wua  able,  by  very  vioknl  efbni.  to  briug  on  a  jiafeiysn,  bM  a(  br 
lew  (cverity  thanbefuic.  Similar  trcatnicnl,  liy  lucalind  faiadiaatiao,  jroJalMj 
Rlicvcd  hint.  A  few  uioic  appUcatliMU  woe  gtven,  but  during  hit  vidtt  la  ts  h 
new  luoueeilecl  in  exeiting  onaiher  atladc,  (bat  we  migbt  hnve  tlu  pteano*  tl  id» 
duing  it.  For  Krcnd  monlhs  afl«r  li«  vr*i  ditcbari^cd  a«  cwd,  he  had  »»  nttva  ei 
iheanpn^ 


CASES  or  ANGINA  PECTORIS. 


617 


Angina  pntarit—DttiiUii  rrlit/  tindtr  ftfitral  gairnimtatiin^RtUpte, 
Cask  CLXXI II.—Mr.  II.  M..  ngcJ  35,  Mfcrred  tw  ui  by  Vt.  I^amini;,  had  hr 
Iweniy  jrennt  bem  ■■ulferet  CrDin cardiiu:  palpltAtion\  witltwmcof  ihe»)'iiiii[uiii<iu( 
angiiui  |)«ctorii^  Th*e)u<lt(cpalpt(aiionMeined(a  hnveBKlittMii  tolheconHiiMnof 
the  rtuniMJi,  beiagaMoculcd  withaml  «pparenlty<lepaKieiit  ODalttdtsof  indii^estian, 
•tlettilcd  with  iqrurgitation  mil  pymiii.  It  wm  one  of  ihtnc  caitn  whete  it  vnn  dim* 
nilt  to  dMermJae  pveciwly  in  Mtdt  organ,  or  nerre,  or  iitrve  pl«NU«,  Ih4  ^mptonu 
loulc  then  oiri|[in.  The  paiicni  nm  not  tcniivkalilj  inicllit;«>l>  Init  m  far  as  could 
be  gleoiKil  [ram  his  hlvuiy,  ilie  aiiu:ki  itivolred  bodi  ilie  htart  and  ihc  olomach,  lor 
it  wu  certain  Uiat  anyihing  thai  eKcilod  indigeition  often  inhered  in  paroxj «iii  of 
peat  icvcrilj.  Orpnlu  ditouc  of  ilie  bean  had  tKen  iut|«clcfl.,  bul  Di.  Lenuiin^, 
a  skilful  anil  pfactiwil  niucultalor.  deciiled  thai  ihere  wax  n>3  uioh  lesion.  Mnlit-tue 
had  accamplidinl  but  titlle  for  the  [lAlicnt,  ami  we  dortdul  lo  toe  cenlinl  gnlvanica' 
tluu.  Tfic  firtt  appticalion  was  milil  aiiJ  brief,  but  it  can.-icd  mncli  i^iaiiieio,  and  far 
the  Binmeni  alarmed  and  vomad  lb«  patient.  In  a  few  day*,  however,  he  t>egan  la 
improve  in  liii  Kyniptomt,  and  l>e2*i>  al-*o  to  bear  the  eurrcnt  bellec.  for  about  two 
months  ihe  piiimt  pcrjcicrcd  in  taking  the  trcaimcRi,  and  with  muu  decidcl  im< 
piuvemcni. 

While  ibe  axn  woi  Dot  perfect,  yet  oil  hb  lymplom*  were  to  aTleriatcd,  ihal  life 
bnanie.  in  a  measure,  enjoyable,  iiutcad  of  a  heavy  aiul  coiutui  btiriloi.  tinb^c- 
t^ticnlly  he  relapted. 

We  may  have,  as  illuaniied  bj  the  following  case,  a  retrocession  of 
the  rheumatic  or  gouty  cKatlic^is  tu  the  heart,  aod,  according  tu  some 
writers,  lo  Ihc  lungs  also,  produciiij;  an  incurable  orgaiuc  lesion  that 
may  result  in  this  neurnsis.  A  metastasis  to  the  ttomacii,  of  either  of 
the  two  iltseases  just  mentioned,  tnajr  give  rise  also,  according  to  others, 
to  symptoms  of  cardiac  neuralgia. 


Angina  peet»ra  /aJlarrimg  rt/wUfJ  lUlafts  ef  gout — Aggravaltd  lemforarily  ij 
ttrtn^  gthKtnHalift — Rflirvtd  by  mild  ftntrsU  faraJaalif: 

CaseCI.X\IV. — Mr.  a,  aecd  51.  wasrcfHrodto  its  by  the  laic  pTofcuor  Geob 
T.  Elliott.  Tliepitieiit  wEuaLtout,  plethuTLcniin.iu]mewhiit  ndvoncei!  inycarebeyond 
'  the  middle  [icci<xl  of  life.  He  wu*  |>crha|)>  what  might  lie  called  a  "  high  liver,"  and 
for  yean  he  liad  iii<liil£rtl  iu  vvacs  freely,  a]t1>ou|;h  not  to  great  excess. 

He  had  on  t«-a  or  mute  oocuiuot  xulTcrtd  t|uite  aeverely  from  aliacki  of  goat  of 
the  i^ot  loe,  and  very  toon  after  rceovcry  fmin  tlic  la»l  altiick,  he  bejwo  lo  ciperi. 
ence  alq^t  nympiam*  of  hii  (wesent  iliCTicully.  Tlic  pain  generally  c(namciK«J  III 
tlic  chest,  behind  and  a  little  lo  tba  left  nde  of  the  Hemuin,  and.  extended  10  tha 
■boulder  and  do»n  the  \tg- 

Occasionally,  [he  syniptam^  would  first  manifcil  iheinxlves  in  the  leg,  and  then  ex- 
tend  lo  the  heart. 

The  paroxyiena  were  never  aerere,  m  long  as  a  quiet  po»lur«  w«4  mainl«in*l,  bul 
(he  exertion  of  ascending  one  or  two  flights  of  »iair*,  or  walking  a  few  blocks,  olmcnt 
invorlabl/ excited  much  pain,  accompanied  witha  very  dUtrewng  »hi>rtrie«of  breath, 
rhu  patient  reioarked,  as  a  angulw  fact,  that  white  mch  tlight  efforts  readily  cauwil 
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dfdbc  AUrei*,  it  wax  poaible  Ibr  lum  to  exadx  qnitr  violently  with  Mf[\H  dumb-bell, 
und  yei  ttufTcr  fmtn  none  at  ih«  evil  cifccis  ihat  might  from  aax\ogy  he  npedd  lA 
follow.  The  <u>i  two  ajiiilicaiiaiu,  £iven  in  KoTcmber,  1867,  w«rc  foUnwol  b;  m 
ipecio)  TMulit. 

TrMtmcni  with  ■  poiverful  EKraiVc  currcni,  on  *  (hinl  occaaion,  coiuidcnblj  ip 
CTAvaieU  ilie  lymptnmi.  The  (ourib  application,  glYvn  wfah  anildercuTToil,  worked 
an  itncneduMe  chu^f  Tot  the  iKtter. 

The  pain  was  immedUtdy  dtuipated,  and  for  two  day*,  unt3  we  taw  hin  >V*iai  ht 
w(L<>  far  belter  than  he  hul  been  fur  nonihk  He  wallted  a  lung  <liuaacc  withoM 
bcmgat  all  o^preueil  in  breallnii^,  andat  night  be  wtit^Diic  comfortably  altho^gll 
herclorvrc  hi*  ^mploin*  wm,  a»  a  rale,  macli  aggravalel  at  tlai  ttnifi.  On  the  kft 
tide  of  the  neck,  the  applicaiinn  eniled  pain  ihu  prtKcedcl  lowatd  ihccbcft.  Oaihe 
r^bt  riHr.  no  tnch  eflect  was  noticed.  Without  detailing  fariber  the  IncUent*  ee» 
nwted  with  thb  casc,  w«  will  timply  My  tlut  treittmcnt  by  tratb  curreals,  locdher  wik 
pcniitcnt  metlicaiion,  accomplished  merely  occadonal  and  tcmponiy  an>crU(iratioa  al 
hisdi^ireuiBS  tyrtiftoau^  U  is  true  tlial  jihjntical  exploration  g»ve  no  eridciw*  «l  or> 
ipnic  lesion,  but  in  conadcrstion  of  (he  undoubted  goiXy  dlatbcth,  loc«ch«r  with  tl> 
pcrxiMrnt  character  of  the  iyinpioinB,  Itieie  cuuld  be  no  hcidlatloa  in  dedaring  the 
exiu«iici;  of  some  irreparable  MtucluiaJ  djieaie.  It  i«  iMpondble  to  ncccnntt  lor  tta 
temporary  but  raukcdsmdlotatlon  Uat  on  diiTcreut  occaaloos  fbUowvd  tbe  nppliar 
tiuut,  without  we  refer  it  lo  the  tnild  ansMthctic  effect  of  ttw  faradtc  cnmnt. 


I 

I 


Distas€t  of  the  Zungs.— Tor  diseases  of  the  ttings  electrizatloa  his 
accoiniilisliecj  less  than  in  any  other  department  The  recogniied 
gravity  of  phthisis,  together  with  the  <j  firhri  improbability  that  it  could 
be  directly  cured  by  any  known  inctliods  of  u&tng  electricity — these 
two  causes  have  dcictTcc]  clectrotherapeiitist!!  from  making  cveo  ex|)eri* 
mental  aiiidicaCions  to  diseased  lungs.  One  author- — Bostii^s,*  of 
Brussels — however,  has  reported  most  astounding  results  from  fantdi'ra- 
tion  of  the  muiicles  of  the  chest.  If  we  accept  in  good  faith  the  state- 
ments  of  this  author,  even  the  second  stages  of  phthisis  may  be  cured 
by  this  method,  which  seems  to  affect  the  lungs  net  directly,  bat  tl^ 
directly,  through  the  muscular  d'cvelopment  which  it  causes,  and  the 
greater  amount  of  oxygen  which  tl  enables  the  Itings  to  breathe. 

The  amazing  statements  whicli  the  author  adfances,  concerning  the 
cure  of  consumption,  arc  entitled  to  more  considemtion  than  thejr 
would  otherwise  receive,  Irum  tlie  (act  that  the  fundamental  idea  on 
which  his  treatment  ts  based,  namely,  that  faradtzation  of  the  muscles 
^-electro-muscular  gymnastics  —  markedly  increases  their  siie  and 
strength,  and  also  improves  the  general  nutrition,  is  eminently  sound 
and  thoroughly  demonstrable,  as  we  have  shown  during  all  our  inTttb- 
galionsin  clcciro-therapeulica. 

*  Die  Ltufenichwindiucht  und  ihre  Helliing  dmch  ElectridlU.  TVuiafauad  tnm 
the  French  by  Dr,  Silbcrmaun.     I^lajifen,  tS66- 
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Vaust  *  has  experimented  with,  the  method  of  Bastingj — cIcctro-miLS* 
sular  gymnastics — in  growing  children,  who  were  rot  afiectsd  with  any 
special  diatheiis,  btii  who  "fresenled  the  appearatict  of  debility,  Ian. 
guar,  and  lack  of  faree  i6  frequenily  found  among  Ihe poorer  elasses" 

The  results  wore  "  wonderful."  Not  only  were  the  muscles  of  the 
chest  greatly  increased  in  size  after  a  number  of  applications,  but  thcii 
"  breathing  waa  deeper,  their  appetites  better,  and  ihey  were  nior^ 
cheerful  and  lively." 

After  six  montlis*  treatment  the  increase  was  still  more  marked  in 
some  of  the  cases.  According  to  our  experience,  the  growth  of  the 
muscles  under  faradization  is  at  first  quite  rapid,  but  subseqiientljr 
much  slower,  and  in  a  few  months  becomes  stationary. 

Bastings  has  used  these  elcctro-mu»cuIai-  gyiunastics  ia  cousunption, 
not  wiih  a  vieat  to  direeiiy  afftet  the  tuhercuUus  deposit  at  aJl,  but,  iy 
strengthening  the  museies  of  the  ehesi,  to  sc  improve  the  retpirater/ 
foiser  that  more  air  eait  be  inspired,  and  so  benefU  result  to  the  healthy 
portion  of  the  lung,  and  indirectly,  through  better  oxygettatien  of  tht 
blood,  to  a  eertain  extent  en  tht  diseased  portion  and  oh  the  whole  system. 

The  method  and  principles  of  treatment  in  all  his  cases  w:i9  stib^itan- 
tially  similar — electro-muscular  gymnastics:  about  half  a  minute  was 
given  to  each  muscle,  and  about  five  minutes  to  each  sitting.  Pro- 
longed treettment  vas  found  to  be  injurious. 

Thegcneraltuiemenlsof  the  author  were  confirmed  bj  Dr.  6ougard.f 
who  afRmis  that  the  patients  remain  airtd  for  one,  two,  or  three  jeais. 

Dr.  Crocq  also  speaks  favorably  of  the  method  of  Bastings,  although 
m  the  treatment  under  his  own  direction  of  the  very  severe  cases  of 
consumption  in  the  Sl  John  Hospital  he  obtained  no  positive  results. 

Although  the  bene^cial  effects  of  muscular  exercise  in  consumption 
have  long  been  conceded,  yet,  io  the  present  state  of  the  professional 
mind  on  the  subject,  the  statpmcnts  of  Bastings  will  need  more  nuroer^ 
OOS  indorsements  before  they  are  accepted. 

We  would  suggest  a  method  of  treating  puhnonary  tuberculosis 
which,  so  lar  as  we  Icnow,  has  not  been  used,  but  which  is  surely  worthy 
of  a  trial.  Iliis  method  would  consist  in  external  galvanij^ation  of  the 
diseased  portion  of  the  lung  with  a  mild  stable  current.  The  electric 
current  might  thus  act  on  the  diseased  lung,  as  it  acts  on  inflamed  and 
ulcerated  suifaces  elsewhere. 

•  HedidniKlio  Journal,  vol.  38.  Jiml  1864,  p.  599.  Sltinns  d«r  Gewll'chtft  fliir 
Mc'itcin  nnd  N.iinrwiKCTiKhiiftcn  tu  Briisicl,  vom  j.  Mai  1864.  TU*  paper  U  pr» 
Kntcd  in  the  work  of  Butinp,  abovo  i]aot«d|  [x  1 19  <t  M(^ 

t  Op^  dt.,  PL  147.     X,ac.  clL,  p  14a  et  teq. 
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EXOPHTHALMIC   GOmtR. 

Exophthalmic  goitre  is  so  comparatively  inficfiuent,  and  its  path* 
ology  so  imperfectly  iindcrstood,  ihat  its  ther»|>ciitics  have  ncficssarily 
been  more  or  less  uncertain.  \Vhen,  therefore,  the  use  of  electricity  is 
suggested,  the  qiieslion  that  first  arises  in  Ihe  mintl&  of  Ibohe  who  have 
but  Utile  practical  experience  in  methods  of  clccnical  treatment,  relates 
to  the  kind  of  current  aod  the  details  of  iu  application.  In  regaid  to 
the  current,  every  ph>-£.iuIogical  consideration  and  all  cxpeiiencc  i>oint3 
to  galvanism  as  prc-cniinenlly  ir^dicaced,  Aiid  yet  we  must  bear  Icsti> 
tnony  to  the  fact  that  ihe  faradic  current  is  not  in  every  case  useless. 
The  applications,  Imwcvcr,  rnist  not  be  hvai  but  ^enerai,  after  the 
method  of  general  faradi^aliun,  aiid  in  a  certain  proportion  of  cases 
where  there  is  ana:niia,  with  marked  nervous  irritability  and  physical 
weakness  bent^tit  will  certainly  follow,  |)rovided  always  that  the  0{»cra- 
tor  will  take  sufficient  trouble  to  appreciate  the  various  steps  of  ibe 
process  and  make  his  applications  practically  cfficieoL 

In  the  use  of  the  galvanic  current  u|)oii  wlucii  wc  arc  nuinly  ro  rely, 
we  have  obtained  good  rcKulcs  by  placing  the  cathode  over  the  cillo- 
spinal  centre  above  the  sevenih  cervical  verlebra,  and  the  anode  in  the 
aurictilo-nuxillary  foasa,  gradually  drawing  the  latter  (after  a  few 
.moments  of  stabile  treatment)  along  llic  inner  border  of  the  stemo- 
cleido-mastoid  muscle  to  iu  lower  extremity.  The  second  step  in  this 
process  consists  in  removing  the  anode  to  the  position  occupied  by  Ihe 
cathode,  and  placing  the  latter  over  the  solar  plexus,  using  tor  a  minuie 
or  so  longer  a  gnatly  increased  strength  of  current. 

In  one  case,  failing  af^cr  considerable  effort  to  accomptidi  more  than 
a  very  moderate  degree  of  amelioration  of  the  3>'nii)toms,  wc  made  use 
of  currents  that  were  rapidly  increased  and  diiiitnislicd  every  few  sec- 
onds, as  described  in  Case  i8i,  with  very  great  benefit. 

Subsequently  lo  thia  we  came  across  a  case  originally  published  by 
Dr.  Ancona,  in  the  Ghrnafe  Vtndo  di  stiettc  mfJichf,  which  had 
escaped  our  notice,  where  an  obstinate  and  severe  case  of  Graves*  dis> 
case  had  been  cured  by  this  method  of  current  interruption.  The  cure 
was  accomplished  only  after  the  administration  of  one  hundred  appli' 
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c;iiions.  Exophilialmic  gottrc  is  iindoubiedly  of  centric  origin,  and  in 
many  cues  sttuctural  changes  of  the  Kyiiipaihclic  must  urKlcrtie  bII  the 
olrterved  symptoius.  On  iSn;  other  hand,  the  rapid  iccoverics  that 
have  been  known  to  rolloir  the  adminitLtrauon  of  cenain  methods  of 
lieatment,  render  it  in  the  highest  degree  probable  that  the  symplonis 
may  depend  .-u  well  on  functional  causes  alone.  Us  onset  and  course 
have  been  so  frequently  aD<l  fully  de&uibed  that  it  aeein^  entirely  un- 
necessary to  attempt  any  detailed  description  of  its  numerous  symp- 
toms other  than  what  will  he  found  in  The  accomi>anying  esses.  One 
fact,  however,  in  our  own  cxi>crience,  that  will  be  noted  as  the  cases 
are  given,  strikes  as  as  worthy  ufa  momcni'a  niteTitiiin»  tind  that  is,  die 
frequency  of  the  disease  in  iis  inconiplcte  form.  By  this  is  meant  the 
canes  where  ilie  cxophchalnm^  the  ttiyroid  enlargeincni,  or  (lie  cardiac 
symptoms  were  cither  absent  or  but  slightly  developed. 

In  three  cases  the  eyes  were  very  lilllc.  if  at  all,  affected,  while  the 
cardiac  pali'itation  and  thyroid  swelling  wcie  very  decided.  In  one 
case  the  pulse  was  but  88,  while  the  other  two  symptoms  were  dis- 
-  ttDctly  present.  In  every  case,  however,  that  has  fallen  under  our 
observation,  the  thyroid  was  lar^  and  pulsating;  and  yet  Trousseau 
and  others  report  cases  which  tliey  regard  as  inie  examples  of  fJravca' 
disease,  where  tliere  was  little,  if  any,  evidence  of  glandular  enlarge- 
menL 


foil^ats  fi/iren  apfikniiem  of  gahitttitm. 

CassCLXXV, — THc  patient,  J^lml. ,  was  a  pale,  »Iim  nun,  agttl  29,  and 

by  occapsiion  a  conijiouior.  The  ihrec  cardinal  sympicirn&  of  (he  div^aie,  wt  : 
eKOpbth;Un)u%  iwi^Niiis  of  the  ihrroid  tl'tuid,  nnd  p*lpii&ii<>ii,  Acre  j^rcKut  in  a 
roukeiJ  debtee,  and  in  oddlUun  llicrc  was  a  wutl  of  hani)oiiy  between  the  ntoie- 
menM  oX  the  upper  eyelid  and  eyebaU,  n  [ihenomHion  (iru  ob(«ned  by  Von  Cracfe, 
and  by  him  leip'tlcd  3.4  i>>l!>t>^i>viiionic'. 

TbehiMOTyamlaniecedenisof  the  case  are  oE  Mlows:  The  malher.  now  deceeued. 
Riflered  froiin  epileptic  teixurcA  from  the  eulicit  rcmcnibrance  of  our  patient,  wliile 
an  olilcT  lUter  vnu  llie  Ticttm  of  froriucni  anil  uvere attacks  of  hyMcrio.  The  fallier 
had  been  inteniperalc,  and  died  of  delirium  tremeni.  It  would  thu<  Mem  that  we 
had  in  lhi»  hisinry  pound  fot  a  belief  in  the  importance  of  the  relation  of  Iicreiltiary 
iailucncn  t<i  tlicic  cmiditioiu^ 

The  heaiiii  of  the  patient  up  Ift  hi>  tw«nty-fifth  year  had  been  ttRifiimilygctoct,  and 
the  only  eiiJcnce  of  a  neurotic  prcdiipa«itii>n  was  an  occaxianal  and  unexplainaUa 
tendrncy  ti>  taKiirini.t  for  a  year  or  so  previous  to  the  first  tymploiai  of  liii  diieate^ 
We  Aril  law  ilie  man  July  6,  1S79. 

During  the  Mimmer  of  1 S78  he  obwrvcd  a  flight  swelling  of  the  thyroid  ;  very  soon 
after,  cooiideiable  patpiiaclon ;  and  inter  siilt,  protrusioii  of  the  eyelialli.    It  is  to  ba 
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noted  in  ptunne  llut  tlie  aria  ot  Ok  onKt  of  th<  lymplonu  »  iwBtual,  the  ibTrm  I 
a)targ«m«nl  utiiillx  bring  *ecoiiil  in  urdn  of  dcvtiopcneni  uittctd  of  Ant. 

On  our  lint  eiammaiiun  uc  found  the  gitjxd  enlarged  (o  altoul  ibe  «ue  of  the  &I 
of  •  child  of  Icn  yenn,  the  puUc  bcalinf  in  (rccjocucr,  t2j  to  ihc  minute,  while  ibe 
protruiion  of  ih«  globe  of  Ibe  eye  wu  at  great  ts.  in  any  cue  wc  have  wen.  Uy  nib- 
aequciit  cxamioalion  we  (ouiiJ  ihat  the  pulie  f*n|^  ftotn  iio  m  13a  (iti  three  Jit- 
fereat  occaiiuiu,  where  the  axiUnry  ihermnruelcr  w«i  uxA,  it  mukcd  lOo',  101'. 
ioo,4~.  The  ippelile  of  the  jiaiteitt  wa^  po«r,  hit  wei-rtioiu  diurdercd,  and  hu 
{m«*&l  hticni^tU  ini|}aircd.  After  uinic  prcliinituu-y  medicalioit  of  1  ooirccliw  Mtare. 
wc  gave  the  anlitwry  jireicriptitin  of  quiuine  utd  IroHi  tad  U  Lbc  Hmc  time  bi^a 
lh«  applications  of  the  galvanic  current 

The  force  and  rapidity  of  the  heart-beat*  vreie  gteally  modiftcd ;  and  aoconpaii^ 
ing.  or  rather  followInK,  by  a  wmtc  or  lOi  da)ri,  this  nibtideiKC  of  the  vtoloii  palpd» 
lion,  there  was  a  very  nolieeable  deccenae  of  the  exophlhalmai.  A  de<Te*se  la  ifa 
iitt  of  the  thyroid  nu  not  observed  until  mmedsys  after,  and  disappeared  with  ■act 
\tw  inpiility  ilian  the  oilier  »ympiomx.  In  order  to  hatien  ihc  cure,  wc  very  care- 
(oily  performed  elect r«]yM>  on  two  nccasiont,  and  withe*td«flt  beoefel. 

At  the  (laic  of  wiitliig,  August  jo.  iSj^  after  having  received  fifteen  appticalionnk 
the  iiatient  ba«,  w  far  ai  relates  10  ibe  palpitation  and  enopbittalmat,  eBitidy 
rectivcced. 

The  goitre  hat  decreatdl  in  site  fully  t«ro>tliirdi  and  U  quite  harxl  and  firm,  * 
change  which  a  to  b«  attribnied,  in  all  probability,  to  1  hyperplasia  of  the  gUnduUi 
tiwie  taking  the  |>lace  of  the  dllaied  vcncU 

We  place  the  {oWovnrtg  case  on  record,  not  Mily  b«cat»e  of  the  bene- 
fit Accming  Troin  treatment,  but  as  Jllusirativc  also  of  two  rare  ^ai|>- 
toms  in  connection  wiih  Graves*  disease,  viz.:  ist.  Dilatation  of  the 
pcipiLs.  sd.  Swelling  and  iHilaation  in  the  region  of  the  solar  plextis. 
Wc  arc  not,  indeed,  awArc  that  any  cose  of  Graves'  disease,  in  wbidi 
this  last  sympcom  may  have  possibly  been  observed,  has  ever  before 
been  published. 

Accepting  the  theory  ora  disdirbance  of  the  aympathedc  as  »  catise 
of  this  affection,  it  is  not  remarkable  that  its  lower,  as  well  a3  its  upper 
ganglia,  should  be  the  seat  of  the  disease,  sufficient  to  cause  a  dilati 
tion  of  the  vetsscls  branching  from  the  cceliac  axis,  analogous  to  that 
observed  in  the  arteries  of  ih«  thyroid  glancL  In  consideration  of  the 
rarity  of  this  sym|>tom,  therefore,  it  is  interesting  to  recall  the  fact,  that 
in  eijjht  nutopiics  where  changes  were  observed  in  the  sympathetic  and 
its  ganglia,  they  were  confined  to  the  cervical  |>ortion,  the  thoracic  ind 
alidominal  iiy  111  pathetic  being  entirely  healthy. 

In  this  cose  there  must  necessarily  have  been  marked  disturbance  ot 
the  lower  ganglia,  but  the  complete  and  pennancnt  disappearance  of 
the  gastric  swelling  wouEd  seem  to  preclude  the  probability  of  the  exist- 
ence of  any  lesion. 
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In  die  very  few  cjacs  of  cKophthxIniic  goitre  In  which  dilatation  of 
Ihe  pupiU  hus  been  observed,  the  cause  is  supposed  co  be  due  to  a 
"  [laialysis  of  ihe  pu|)illary  br.-inch  of  the  oculomotor  nerve,  conse- 
quent 00  ncuro-iMiralyuc  clilataiion  of  ihc  vcssf]».  The  i^oUled  par- 
alysis of  this  branch  [Ihc  other  fibres  of  the  motor  oculi  remaning  tm- 
affected)  ii  referred  by  Stcllwag  to  the  fact  that  the  branches  destined 
for  the  pupil  do  not  join  the  other  octilo-molor  libres  until  after  the 
latter  have  crossed  th«  crura  cerebri,  and  (bat  they  have  been  proved 
to  originate  liom  several  cciurcs  of  various  function." 

Exvfktkalmit  gtitr^,  urUS  Maifra}  fertfiratien,  tnlargtd  fti^U,  ttt.—KafiJ  and 
dtiiiird  /"«"/«'/,  ()nt  n1.1l  ii  pfrfttt  rteev/ry. 

Ca5B  CLJCXVI. — Mrs,  G ,  x^eA  almui  ^a,  came  to  lu  for  the  rtlicf  of  an  ei* 

opbthaJmic  gullre.  Miy  3.  1S76.  The  eye*  wore  mucli  protruded,  the  thyroid  promi- 
nent, «nd  th«  cardiac  jialpitAlion  vi«lent.  Tlic  average  frc<|ucncy  of  the  pulce  wi* 
alxiut  115,  hut  an  nrioiu  occasion!  nc  found  thai  it  v»\  heating  al  llir  nitc  of  140 
to  I  ha  minute.  The  palicnl  vns  uino]r«d  l>y  profuie  bilateral  perspiraiioti,  ihe  fn^li 
ntrt  enlarged,  and  retligo  wu  a  f(«qucnl  tyin|>(um.  The  iippcttte  wa»  Ecactally 
good,  but  ihc  complunctl  of  much  nautea. 

She  referred  (0  oae  otiier  xympton,  nrlii^'h,  if  rcUteet  to  (he  diteue  at  an  cReci,  as 
U  wtinld  K«ra,  wasqitiicncu'  lu  u*.  SulMeijucnt  to  ttie  devclopnent  of  the  thre« 
caidinal  ntniitani!!.  which  ciciniTTed  in  the  following  order — palpitation,  thyroid  eii* 
UrBeRimt,  exophthalmui,  a  taelkng  appeared  Deu  the  pit  at  the  Xomacb,  which  in 
sue  and  vif^or  of  pnlMlion  wtf>  tnofc  marked  titan  the  goitre.  Wc  may  rcmaili  ihu 
lit.  S.  S.  Purple,  of  Neu-  York,  hod  altenilcd  Ihe  palieal  in  icvera)  coiirinetDenli, 
•■•(]  wu  C9|[au(ant  of  ttie  diicatc  to  <|ucs(iuu. 

llr.  Purple  informed  us  thnt  she  lud  »ii(Tered  much  from  rmlaria!  prison,  in  which, 
tofeiher  with  the  effect*  of  a  lihor  of  w>me  severity  ihorily  previous  might  potiilily 
|heMtribiited  Chsaycnplonuinquollon.  The  first  aigat  of  the  duoue  were  maaifcU 
'  MMne  three  yean  before  she  came  under  our  obieriratiun. 

W*a<!tmnitl^redlo  tlii-  patient  «»«iilfen  applii^tii-ini,  (en  ttf  which  were  with  the 
Ealianic  current,  locally  applied,  while  xevcii  were  iriili  ibe  faraJic  currail,  and  were 
more  general  in  their  nalure.  Amelioration  followed  very  ijniirkly,  and  at  ihii  date 
( 18S0)  the  only  tymptoni  of  the  di>ease  it  a  very  ilighl  swelling  of  the  thyroid,  and. 
In  a  modified  form,  a  tendency  (o  occ>«iH>nal  omKac  palpliatiuuE, 

BjcefitMmit  gvitrf  aitOtinUd  witA  jfiinal  irrittttion — Apfroximatt  rttovtry  /«l- 
lewi gahianiiaiioH  OMd £tttfral /araditatwn. 

CaseCLXXVII,— Mrs.  £ ,  a^  ji,  married,  and  tlic  nuthcr  of  tw«  diildren, 

wait  ««en  with  Dr.  I.  B.  Read.  She  rittt  oliv^tved  nn  ipptectalile  in-creatc  in  ihc 
rapidilyof  the  heart'*  action  in  the  fall  of  t$7S.  About  the  tame  time,  or  soon  tfier, 
»  the  was  standing  before  the  mirror,  her  allcniion  wos  culled  toon  incrciued  ful- 
nets  about  the  neck,  and,  upon  polling  her  hnud  over  itie  part,  she  became  aware  ol 
what  elie  termed  a  heating  tcriMttion  and  a  tofter  fcelii>C.  The«e  Kymptoin>  increased 
somewluit  mpidiy,  tiniil  they  aiHimed  the  ccmLliiinn  prevented  when  the  cue  came  to 
tu  in  October,  1879.     At  this  time  Ihe  heart  vm  bntinj;  at  the  mic  uf  130  t»  125 
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per  minute,  oart  on  exercin  or  ondcr  nciiomcnt  it  mnt  up  1a  150  pet  minoM.  Tbe 
th/t<iiJ  enlargement  oru  nurked,  tlmu^ti  imc  ftooraioiK,  wbile  Itw  eyta  were  quite 
proiubciBiit  iUid  liloodihot. 

Arniinil  ilie  neck,  over  Uie  tityrotd  glettd,  the  meaoiremMit  vnt  firiem  inefaet. 
Tbe  patient  »-a»  ciilotulii:,  liysletic*!,  «nd  nervous  li>  itw  UtI  licgrec,  nnd  it  i»»»  wuli 
tbe  cicatnt  rtitficulir  ihii  die  cnoM  be  indNcol  to  submit  to  ike  pcce—ry  cmmiiu- 
Cion  ood  treatment  Tlie  Rplne  wu  Rm«lit4>l]r  teniniive  to  ptwaurt  all  ftloas  itt 
coarse,  luid  opccklly  between  the  scapuUc,  wbcre  Rtn  pccsurc  invulably  ctiaai 
luttuM ;  anil  on  the  occauon  of  her  sccou-l  vbit,  while  Tunnuig  our  fingeti  duwn  l(« 
back,  and  lingeiing  for  a  moment  with  •  samewhnt  incKued  pretiero  ovcv  lh«  innr* 
seniilive  purtion,  »iie  iinniaJiatcly  but  quietly  njecied  fact  biokfut,  wliich  had  been 
tikeii  an  hoiit  beffffe, 

Ii  b  to  be  remArkeil  ihnt  iheK  eviilences  o(  tpinni  bntstion  mad  exInoM  Berww* 
nns  became  msnirnl  (inly  nfier  t)ic  appeannoe  of  %}in|iiamv  inJi<alinc  cuopbthakolc 
goitre;  The  imly  c.iuie  which  teemed  lo  bear  eny  region  to  Ibe  oDiet  of  Ibe  diacue 
wu  llio  one  that  liai  been  h»  fttiiueiitlr  obwrved,  tu.,  cluldbirlk.  A  diort  time  pre- 
viiiutl)-  <t!ic  bod  uiHIcrcil  iTom  *  tonK  aail  tediout  amfinemait,  bat  ber  ncaverj  had 
haen  apparently  ({uite  Mii^fttdory.  Wk  lubmitled  bet  to  the-n«uil  method*  of  pl- 
vnnUation  of  the  >yiii)Mibctic  and  central  (alvaaisiuioni  and  with  some  benefit.  Tie 
beart'i  nclioii  became  sumewliat  mare  tegular  and  lest  freqnenl,  tbe  ^ilre  deeroMl 
a  lillle  in  sue,  xtid  the  Bjiine  becimc  Icsi  Matilivc. 

Iroprovcra<iit.  however,  ceased  ai  thin  point,  and  the  case  rcmainii^  »tatkiouy  lot 
nearly  a  month  vre  nilempted  general  fut^izaiion. 

We  have  on  KTeral  octasioni  pmntedout  (he  tttt  that  ^neial  far»dixallan fa  ofln 
miHi  cfTcctive  in  luwenin^  a  pulie  that  n  rapid,  u  a  teuliani  of  ucrrotu  cacUeni^r, 
and  increuin;;  il«  ilr^Hgtk  xi  well,  when  it  n  Itolh  rapid  ami  weak  ihrouf^i  nerrBW 
eahaiutlon.  Tliii  effect  upon  the  pulse,  as  experience  >how)^  and  atdcctro  phpiokey 
tcadicK,  ii  tnott  fie'iuenily  obwrved  In  cMiphihalniic  goitre  afier  ibe  u*e  of  the  pi- 
vnnic  cttrrcnt. 

In  thb  caw,  hovevcr,  after  KalvKnization  hod  ceaacd  lo  be  efTectivc,  ijcneni  bn> 
dilation  was  (allowed  by  a  still  greater  diminnlion  in  tK«  frequency  «f  the  palM,  17 
decrease  in  Che  thytoiil,  and  IcMened  ^nsbillty  along  the  ipbe.  After  tweniy-6*e 
flpplicaiious  of  i:eiKraI  fnradiialton,  adminisiered  in  the  conrw  of  two  monili^  the 
meoHiremEm  nf  the  nrck  liad  deneased  by  Iwn  iijehet,  leaving  a  very  ilighi  Imt  baid 
enlar);eni«nt  tn  place  of  the  larger  and  softer  tuioor  that  wavprcwtii  at  the  begiiiaiat 
ofircJilmcTit.  The  frequency  of  the  pnl«  decreued  to  abonl  85  per  minute,  aad  was 
not  particiiUrly  sosceptible  In  Mdden  flttctuation*  iiB<)cr  eicttcmoit  u*  eurtion*  whale 
*h.c  lud  f;Aincd  iiniaciiKly  in  iicrrous  Mrcni:ih  and  self-control, 

lixafAi^timk  g«ilrt  of  m»  jrair^  stitMdiHg."7>tatmfnl  rtsulit  in  fm/  tfigit 

Case  CLXXVHI.-Miv.  H ,  a^e-l  k,  w««  Men  with  Dr.  E.  B    Betden.  Ckt. 

iS,  1879.  MenMrualion  liegait  at  ilie  a^e  of  wveniorn,  but  w>f  Koniy  anil  ine^iar 
for  two  years,  after  which  for  awhile  it  appeared  nonnaJly.  At  tbe  o^  of  twrtil*, 
mennniatiun  a;,'ain  liecamc  irrc^Ur,  and  oitendeil  abo  vith  cmrapa  aad  omdicrabk 
pain.  At  iltii  time  appcJu-cd  tbe  Am  cirldencei  of  exophibalaiic  goitre.  Mid  when  we 
nw  her  two  yeairs  tnbtecjuently,  the  three  c>udinal  tyoptocn*  of  the  dn 
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t)ulte  proBounced,  >]thaagh  inodcni«  in  ilcgrre  compared  to  the  rorcgaiDS.  The 
pqito  av<r>gvd  shout  S3  por  miniils.  The  ej-es  were  slighlly  proiuberant,  while  lh« 
ii««li  iDCiuXirecnctit  over  (be  cnl«rged  glniul  wm  fiflwn  intlict.  OppvrluBily  *■•)■ 
aflbrtlcd  uf  KciiiK  tlti*  piilcnl  but  a  oonifiaraiircl)-  tbort  time,  but  in  ibe  few  applka- 
lian&ltut  wcM  givat,  (be  clfcmnfereiiee  of  the  neck  over  the  gland  ant  reduced  to 
Fouiein  end  oae*-iiartcc  indies, 

Tha  polK,  ha«rc*ct,  becunc  maikcdlj  nodiAed,  decreasing  ta  the  iionual  Uuidaril, 
72  per  minuie. 

As  we  uc  lecordlng  thli  anc,  the  paiW«  tsiki  cilK  at  our  office.  It  i>  noir  live 
monthfi  Unoe  the  treatment  wu  diieonlimted,  and  (he  pulte  ii  Tound  to  be  71,  Ibe 
nine  «t  r«oord«d  at  (tiat  tiBie.  Tlic  ncvk  mtntutm  fourteen  and  a  hftlf  incWn,  ihow- 
faig  A  -iS^  iacrease  during  the  inictral,  altltcnigti  smaller  l>y  one-half  of  an  inch  than 
it  wu  peevioui  to  nbmltliBg  10  Ireatment. 

An  iniercning,  lliougb  not  rcraoikable  ftet,  connected  nrilk  tbe  catc,  if  Itt  relaiion 
to  (he  menttrual  rnnctiun.  At  the  aee  of  twenty,  when  Rioutnuiloti  became  Irreta- 
Isr  and  teantf,  the  ditciue  br^n  to  manifcil  itwlf.  Two  yearc  n)b<«|ucntl]r  the 
diBunntton  in  itiec^iire  anddecrciuc  in  itic  ftcquenqr  of  the  polKwere  limultaneoot 
with  a  more  resul:ii  ami  aliogethet  bcllei  perrormancc  of  mcnuruaiion.  After  iho 
OBMation  ot  the  lieatnient  iJie  lemitiiied  belter  unlJ  a  ihorl  time  before  tliii  I>M  vMit 
to  which  we  have  jum  alluded,  wlieB  there  wat  a  retcitituii  of  tlic  incnsct.  fulluwcd  bj 
loaw  increa>e  in  (he  kIic  of  ihe  iliyroid,  and  an  accelerated  action  of  the  lieui. 
Tbrough  the  adminiilrat ion  of  medicine,  fncu>tiuiliun  wat  cttiblidicd  in  a-ttoat  a 
week,  reciting  in  a  modiAcatioa  of  the  tjmptomi  that  had  been  exdtei. 


\iLzsf^halmu gMtrf.^f*ulsf  tiriedingfy  *cfid. — Eya  lUghtly prtlMltraul. —  Very 
tiilU,  i/aitf,  ^aefit f^lUtoi  trtntm^nt. 


^^14.  J.,  Nov.  17,  >S79.  The  enlargement  of  the  thyroid  wM  eoniiderable,  but  the 
^K'«]r««  w«ra  not  at  all  aSecled  The  jiulvc  wu  ra;)id,  l>catia(;  oidiaaril)r  at  I^S  pec 
^■lataaic,  but  reaching  i<xi  when  under  cnilcmenl. 

When  nlwp,  l(  was  but  95.  TIm  |witint  was  the  mother  of  two  children,  and 
aJdungb  her  l«n  labor,  four  ycari  unoe,  wu  MtDewkat  icTcrc,  it  could  hardly  kavc 
entered  a*  a  fae(or  in  Ibe  cnuiaiion  of  the  (liieoM.  ^ce  l)ic  Arvi  cvKtmi^ei  of  cardiac 
dMiBibance  appeared  three  ycail  (uhuijiiently.  The  tympComi  were  coincident  with 
nhnnMioR.  Mlnwing  hard  work  ai  \\mv<  c1eanift£.  Tlw  iiaiicnt  iiubniittnl  lu  coa- 
nderable  Keaiment,  but  her  residence  was  ai  toch  n  didann  thai  ih«  miti  wet* 
BCCCMArily  railicr  in(rc|Uent.  It  i*  by  nv  meant  clear  to  our  mind,  that  the  nece** 
slty  of  ttdiait  w  far,  b»cli  liefare  and  after  each  vidt.  tlid  not  Inictferc  Mmcwhal  with 
the  elficaejr  of  the  treatment.  At  all  evenit,  no  impr<«tiun  wm  made  u|iuii  the  db< 
,  oIIkt  than  tome  »lii;hl  ilimiaution  iu  the  rapidity  of  the  puke. 


Bx^Mkaimie  gotirt  i'm  a  JaJy  iigtil  Ihirty-fanr.—lnttrttting  m»4i^^Um  tf  III* 
pmitf^U  by  gahitnitatiin. 

I     Ca^k  CLXXX.— Mist ,  aecd  34.  came  to  ua  from  Dr.   Jame«  Collard,  of 

WeMfleU,  Masa,  with  a  goitre  of  coniiderabte  vox,  but  n4ih  very  tli|*hi  proiuhei- 
anve  of  the  cyc\^     l^ulsc.  iia.     McnUruaLlon  was  nutmal,  but  the  lutleni  wasex- 
(rentely  ncrrmt  asd  depreKM^I,     Her  mother  hni  an  enemous  {nllie,  wliich  hoc  been 
40 
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developing  for  thirty  years.  Both  Wollicr  and  *lsle*  died  of  haatj  BotavnuAUM,  i»<l 
fi««  yean  *ea  the  p«tkiit  herKlf  bod  a,  dighl  liemuirlumc  The  pultc  was  louml  to 
illtcriall  some  ei|;ht  limes  •  minute. 

We  Ml*  itic  piltcol  tint  llucc  weeks  when  she  was  competted  lo  leave  the  dtjr, 
altlwugh  it  Is  propoied  to  contiuue  Uie  ((eaiueni  dicwbcn^ 

Under  the  dioit  ircwrocol  thai  ►!«  (cc«v«d,  the  puUe  lort  its  iotomiiienl  ehsrse- 
ter  and  became  eatliely  n^lar.  At  the  aa»c  lime  tlic  [Wknt  was  lOHlcral  nuch 
Itts  aervouk 

AaJc  from  ihis  bat  little  was  aoooMpliAed.  TU  caw  is,  howeve*.  etpwUlf 
worthy  of  recerd,  because  of  the  very  IntcKStlne  icmpvrafy  [caulu  thai  toUawei 
various  spplications. 

On  counting  ihc  piilw  during  ihe  first  salvantc  applicadon.  n«  latcmissioa  wm 
delected.  A  ficw  iii«ini;nu  after  llio  rcmoral  of  ihc  dcuiodo,  it  intainiiiaJ  as  umsI, 
ci^ht  beats  tu  tUe  cninule.  The  same  rewilis  foUowred  a  tccond  appllealton,  wiih  iha 
cxcopiiun  that  aficr  llic  removal  of  the  electrodes  the  pnlse  bes»  to  iaiennit  iMt 
lltrM  at  four  limc'i  a  minuir,  n.id  Elder  the  (our ih  spplirstion  it  liecaixie  petoianeatlji 
rhytlimical.  At  one  time  during  tlic  trcatPMOt  the  puke  feU  to  67  «ul  so  tensittei 
for  aomt  ihna. 


Ex^hthalmk  foUrt  */ five  years'  JunUiM— Reentry  miukr  ettrrtntt  */  gahM- 
nitm,  ailermattiy  imrfottJ  *Hd  (timinitAtii. 

CMBCUCXXr— MiuC.  H ,  a^  19,  «BW  to  m  Sepiemher,  1879,  with  aa 

especially  interesune  anil  icsinicliire  hiiitory,  lincc  ii  illwsiiato  bow  raiytng  may  be 
the  nani feu  ai ions  of  a  nervous  dialhtos. 

During  childhooJ  she  had  suffered  long  and  Kvercly  from  SL  Vitus'  dance,  wlikh 
ilLtl  not  entirely  <Uup|)ear  till  m«n«lruailoa  was  caCabhttied  at  the  age  of  founcoL 
Fkiid  the  tint  lhi>  functiao  wsii  pcifnrmed  bregnlarly  and  painfully  antil  lh«  s^  of 
eighteen,  wtien  it  suddenly  ceased,  and  fur  Kvcral  years  tlic  was  afflicted  with  pov 
odtcal  hysieriraL  seiiuret,  lo^iber  with  a  more  or  le«  eonutat  jerking  of  the  hn^ 
with  a  heittsncy  of  uticrsnte  and  an  occsMonal  partial  toss  of  coatcioiuocM  thai 
iimulaied  aiticki  ot  hystero- epilepsy.  At  the  age  of  twcoiyone  menitmaiioii  acabi 
appeared,  hui  irrejalorly,  and  it  the  same  time  bcr  general  health  somewhst  ins- 
proved.  In  time  her  courses  came  on  more  regularly  and  leu  paJn&illy,  bat  at  the 
ageof  iwrntyr^ur,  afieran  ailackof  matstiil  (ever,  menslmalion  Wled  lo  reappasr. 

It  wAH  at  ihis  lime  that  ihe  licgaa  lo  W  annoyed  by  an  ciccuive  paljiilation  of  the 
heari  following  eteriioii,  and  rt-ry  soon  her  alicntlon  was  cnlled  to  a  decUcd  enlotge* 
Bieni  of  tlie  thyroid.  This  cntargemmi  gradually  incrrsvMl,  and  when  we  saw  her. 
about  a  year  tubscjuently,  it  o-u  very  large,  >oft,  and  puUattng.  The  iniaiMii  11— I 
around  the  nei:k  over  the  Canior  was  sistecn  sntl  orc-tgusTtet  inches. 

The  pulse  beat  at  the  rate  of  1 10  per  minute— while  the  exophthilmu  was  soy 
great. 

After  the  pallcnt  had  been  tn1i}ected  for  a  short  lime  to  the  uaMl  eitemal  treat- 
meat  by  the  galvanie  tuirent,  but  mihout  anyspMial  reference  in  Us  direction  la  the 
meaitrunk  function,  the  coursn  B|>|ieaicd  sli|;htty  far  s  day  and  then  ceased,  On  «x- 
amintnu  the  pulte,  however,  it  was  found  that  it  boil  decreased  in  frtt^acticylo 
what  leu  ihsii  too. 

The  same  method  was  repeated  for  some  three  weeks  longer,  wltm  wc  bad 
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of  ehowing  the  cate  to  Ur.  P.  I).   I'orler.     j^t  thix  time  the  pnlie  waa 
9a,  anil  till;  tutiioi  liad  ilccreucd  but  abuut  an  iiicti.    The  uopliih&lmiu  Iiail 
b(«n  Duly  Uigntl^  mHucntrcii, 

ll«ci'iia|;  (v  c)ian|i«  tlic  intthod  of  tretlmcnl,  we  |>lac.>l  one  electrode  (the  an'Ode} 
dimlly  behind  ihc  ancle  of  che  lower  jaw,  prcning  l>ack  llic  stcmn-clcido  mutclct, 
xtiA  ibe  other  on  the  bade  of  the  neck,  a  little  to  oae  \\ile  «f  the  iiUth  ccrirical  verte- 
bra. InileM,  aow,  of  treating  by  moaiu  of  anev<n  coat  inuou*  current,  wc  brought 
mio  tbc  ciroiit  a  umplc  \vutc(  rhcaual,  and  by  thit  ti)c:u».  aomcuhat  rapidly  but 
without  (hock,  increased  and  dcirreawd  the  screngtli  of  the  current  through  a  teance 
of  not  mute  than  two  «(  ihicc  oviiiutci'  duraliun.  The  loults  of  tliii  metliod  of 
treatment  were  toon  manifchicd  in  a  fuithrr  icdiKrion  of  the  pulte,  and  a  giadsnl 
diminulion  in  the  wv^rily  of  the  other  lyrnplonu,  until  after  lome  Iweaty-tit«  of 
ihc^  (ipplicntions  recovery  iccmcd  coinplcic.  The  pulx  wat  75 ;  the  eyes  mumed 
their  uatuc^  |xi»[ii>ii  anil  ap)>earai)ce,  while  ilic  iiei:k — aliliuugh  Mmewhsc  fuller  l\nn 
nornul — measured  but  Ihiileen  an^  tbfce  quartei  iiVche*,  a  dccic*»c  of  two  and  a 
half  inches 

While  it  is  quit*  evident  that  in  this  disease  the  sympathetic  is  at 
fatilt,  it  is  0[ien  to  r)uestioii  whether  the  rlilatatiun  of  vcs&elt^  which  ore 
such  important  racturs  in  earning  ihc  ihyroid  cnlargcniciit  and  exo|»h- 
thalmus,  is  of  a  passive  nature,  due  to  paralysis  of  the  sj^iiiirathclic,  or 
of  an  active  nalmc,  due,  on  tlic  contrary,  to  an  itriiatioit  of  the  dilator 
fibres  which  ran  in  the  isyttipaiheiic*  Accepting  either  theory,  we 
find  ample  ground  upon  which  to  base  indications  for  the  use  ol  the 
galvanic  current.  In  case  wc  accept  Ihc  iriilanl  theory,  the  very 
jKiwerfuI  sedative  effects  which  may  be  obtained  from  the  remedy  is  a 
sufficient  explanation  of  the  rationalt  of  itt  use  ;  while  the  fact  that  bodi 
physiological  investigation  and  clinical  experience  has  shown  that  elec- 
tricity is  tlic  remedy /a»-  exatUnct  for  most  forms  of  paralysis,  quite 
clearly  jioints  lo  its  use  in  cases  where  there  is  actual  paresis  of  the  nerve 
itself.  In  addition  to  the  hypcrsemia  of  vessels  as  a  cause  of  exoph- 
thalmus,  there  may  be  also  accumulations  of  fat  in  the  cellular  lisiiues 
of  the  orbit,  which  is  probably  the  main  cause  in  certain  cases  why  the 
|»oirusion  of  the  eyes  stilt  remain  (jromincnt  after  a  decided  ainclioril- 
tion  of  every  other  symptom. 

'The  sucgesllon  thai  the  arteiial  dllatattati  Is  due  to  irritation  of  the  dilnior 
fibrei  It  ofTered  by  Bcnodiet,  based  upon  the  eiperinenit  of  Bernard,  SchiB,  Ladvig, 
■od  Lovcn. 


CHAPTER   XXXVIL 

SSQVSLM   OP  ACUTE  DISKASE$    (DIPHTHERIA — CERBORO -SPINAL   UKSIX 
UlTIS — rVPHO-MALARJAL  I  KVBR). 


The  sequela:  oT  several  acute  inflaiuiootory  diiteasest  and  especially 
of  dii>lithcri;i  ajid  cercbro-spinal  iiieiiingiUi^  arc  of  wkU  knoiim  s«vcnty 
and  persistcnc)*.  It  is  generally  understood  also  that  electricit}*  in  *oine 
form  may  ^lerhaps  be  iitdicied  in  sucli  conditions,  parUcalarly  to 
dii>lithcria.  a.iid  its  use,  wliicii  is  occaMonally  utleiiipicd,  has  been  fol- 
lowed by  more  or  less  bencfic.  We  uro  tiuitc  suic,  however,  that  the 
profession  at  large,  in  city  mt  well  na  country,  ho^  a  very  inadequate 
idea  of  the  vast  benefit  accruing  I'roni  the  use  of  this  remedy  in  Ihtwt 
cajies.  Fieqiient  inquiries  in  regard  to  experience  in  this  direction, 
and  the  lack,  of  published  clinical  icporiti,  would  iiccni  to  justify  this 
opinioQ,  ami  suggest  the  propriety  of  detailing  a  few  of  the  ruore  utui)ue 
and  interesting  histories  that  we  have  collected. 

Diphtheria- — Our  first  experience  in  the  ircaunent  of  the  sequelx 
of  diphtheria  by  electricity  dates  back  ^onie  ten  year%,  when  we  were 
called  by  Dr.  James  Anderson  to  sec  an  obstinate  case  of  paialysu  of 
the  vocal  chords  and  the  laryngeal  muscles. 

The  symptoms  yielded  readily  to  treatment,  and  to  the  present  time 
we  have  treated  twenty-four  cases  of  diphtheritic  paralysis,  and  with 
the  exception  of  two,  which  discondniied  treatment  aloKnt  as  soon  as 
bct(un,  the  results  in  each  were  too  striking  to  permit  of  Any  doubt  16 
to  the  efficacy  of  the  rcincdy. 

Of  the  twenty-two  reniainjng  cases,  many  of  which  were  of  great 
persistency  and  severity,  nine  were  sent  to  us  at  different  limes  through 
liic  kindness  of  Drs.  Markie,  McLean,  Farrington,  and  the  late  Drs. 
Peaslee  and  Gregory. 

Of  the  remaining  thirteen,  a  few  had  been  treated  electricalljr,  but, 
as  a  rule,  with  little  regularity  or  intelligence,  while  several  others  first 
had  their  attention  called  to  electricity  a*  a  remedy  for  their  coiKlition 
by  laymen,  and  so  fell  into  our  hands.  One  of  the  most  ioterestint; 
and  insinictivc  cases  that  wc  have  seen  occurred  in  the  person  of  a 
practicing  physician  of  this  city,  who  had  also  been  under  the  obser* 
vaiioii  of  Professor  Loomi*.  Dr.  A.  N.  Brockway,  and  several  othen> 
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Utictoi  has  kiniU)-  wnltcn  out  ibc  details  of  liis  own  cosct  ^tibstan- 
tiaJly  as  h«re  jfiveu. 

lAtria.—fiafid  ftttvtrf  ttn^r  stueratl /ar^diiotttn. 

CAStCLXXXtl.— Three  weelianertkeduappearince  of  th«<ii|i)ilheitlkpalclws 
puklfik  i>r  the  ptwryogCftl  aad  laryliscal  muwln  bfttin  Iv  *liv«  iticif,  iucoRi|iani«4 
by  kbaoliik  loss  of  sensibility  of  the  velum  pcndalum  pidsii.  tn  con>ci]uciicc,  the 
eflbrt  of  twaliowing  tru  exceeiltngly  diffjeuli,  knd  resui^uti^n  tltruit^ti  the  Bate* 
WM  tiBavoid*UI«  in  (he  act  «f  drinking;.  The  roice  wu  alLcic^.  lj«oining  wuk  ftnd 
coancr  in  tone.     Muucal  nolo  weic  iinpuuitite. 

At  the  wme  lime,  ■mJ,  Indeed,  frum  ilie  icnih  day  of  IIk  acute  alttelc,  cinliu 
difficvlty,  mu  indicued  by  a  very  feeble,  Mtfl,  iloir  pulte,  aventt^ni;  tiKiy  per  miiiLitei. 

On  c»e  occadon,  three  w«clu  Kfier  the  tt>reaeis  of  the  ihruji  liod  tniirely  >liwi]>> 
p«9kr«d,  u-l  immedialcly  followiae  tpccul  cxetli-JD,  the  [>ulse  <|tih:kly  row  to  169, 
and  as  KDddcnly  fdl  lu  32  per  minuie.  rcmltini;  i>L  lui  aii'clr  of  Angina  (KCiort^  wtiivh 
p*lbwd  Cor  Dtorlj'  three  houn.  Thi«  wddcn  Auctnitiion  of  the  f>utte  wat  kuiwI 
alatming,  mkI  CMited  apprehcD»giti  of  itumediAtc  iliMqlutieo.  For  ovn  an  bouT  the 
palw  rcnuioed  at  yi.  wheu  it  ciiiluoiiy  lii(.[ei.K<l  until  il  reached  5$,  wlicre  11  re- 
mained. 

Four  wecki  nftct  couvaleKence  fnnn  tl>c  patcbo,  ciliary  poraljd*  appeared,  w  that 
painful  tiligue  wu  experienced  in  toding.  etc,  Vldon  conected  lij  -f-jS  giauM 
epherical ;  xl  the  ume  tune  the  6iij(ci>  became  amcathelio,  «ilh  linglii^  and  iaabil- 
itjr  to  pick  up  tmoll  objccti,  or  lo  button  dolhins,  etc 

Tlie  pLiriltl  pAialyn*  extended  lo  ili«  nrm^  and  dually  the  legi  were  timllarly  af> 
fcctetl,  bccouilne  heavy,  cold,  and  painful  tu  the  touclt.  Marked  inaction  of  the 
boweb  continued  Ibroughoni  the  caae;  micturition  wat  nut  inicftcccd  wilh,  but 
there  wu  ^*^  numbneia  and  increMtd  HBflbility  of  ihe  external  urgnni;.  For  three 
moiithx  thc«  Tmptoms  penitled  wilhoui  abntcnent,  anil  «-cic  innuJably  incica>ed 
by  the  tlijthie«  exeicbe. 

The  ftrit  Iho  or  ihice  weeki  of  general  faradiutioo  foiled  ta  produce  any  marked 
change,  simply  giving  for  a  few  houta  a  very  n(;icca.ble  >cnsc  «f  r«t. 

Tbif  waK  attrilniKNl  enitrvly  to  the  fact  that  ilie  pa.tieiit  exerted  biratelf  loo  much 
to  Tccciire  Ihe  trealment,  at  he  waa  compclltHl  lo  rUe  teveral  miict  to  out  office. 

A>  aoon  u  X\\c  nppATatiis  wa»  tran&ferrciJ  lo  hl«  own  hoiiK  and  the  trcaiincm  ad- 
mlnittered  there^  tmproveLiveiit  be^jan  imrnetliaiely,  ami  ptogrcMwl  with  gieat  rajwd- 
ity,  »  thai  by  the  siAleciilh  week  uf  the  K^uelii:  of  the  JiKa>«,  all  paralyij*, 
eicept.  perhapi.  the  cardiac,  bail  illuppeared.  Viwon  bccaone  eniiiely  normal 
b;fote  Ihe  aiLc«thcsia  and  paralyMt  «f  the  llmbt  had  disappeared.  Dtugreeabte 
Ivltchincs  of  Ibe  tntuclo  of  ihe  thorax  and  abdomen  prniilcd  for  tcrcral  mootlui 
and  «lifiht  csTdia^  feeble neu  remained  for  tome  filtcen  iitanlh\  The  prospect  that 
Ihe  patient  could  again  engage  in  Ubor  within  any  reawnable  period  hud  bc«n  con- 
lidered  eaccedln^y  unfavorable  A  very  few  wedifi  of  iicntmcnt  by  goieial  biadi* 
tation,  lemlered  him  easily  ci|tial  tu  the  details  ol  an  active  practice. 

Dr.  DahScrup  describes  a  case  of  cardiac  paralysis  occurring  in  a  lad 
(vho  was  recovering  Trom  a  diphllicntic  atuck. 
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The  action  of  ihc  hcarL  1n:ca»ie  very  raplA,  buL  irregular  and  veaV. 
Dyspnuca  wad  [Jivsenl,  togcllicr  wiili  cyanosis  and  oiihopiicea,  but  the 
area  of  cardiac  dulness  was  not  increased.*  Some  iiitiH-ovetuent  fol- 
lovretl  the  adminislraiinn  of  siimulants  combined  with  digitalis,  but  at 
the  end  of  a  week  che  piiticnt  collapsed  and  died.  Although  tbecue 
was  saitl  to  be  one  of  ^rogrest'tvi  diphtheritic  paralysis  of  the  heart,  it 
is  not  difnciiii  to  believe  that  the  proniiit  and  proper  use  of  elcctridiy 
might  possibly  liaTc  saved  life. 

CfrrbroSpiaal  Meningtlis. — 'I'he  symptoms  that  follow  an  attack  of 
ccrebro  spinal  meningitis,  diflfcr  very  widely  both  \a  character  ooj 
gravity.  We  may  luve  first,  incurable  organic  changes  resulting  on  ihc 
one  hand  in  total  blindnc&s  and  entire  loss  of  hearing,  and  on  the  other, 
in  a  condiiiun  well  illu^traced  by  the  following  ca^  which  we  saw  for 
Dr.  Kau&a  sonii;  years  since. 

PraimUt  trganie  tfutngti  fttievimg  ttrtbrv^piitti  mtningitii.  — AV  ttffit. 

Cask  CLXXXlll.— In  1S65  the  piiirnt  wat  .itucke<l  b}' acute oerebro-tfini 
ineniiifriiu.  Afcei  convAlcKcnoe  he  gradually  regained  a  fair  Hi-gree  of  pbjiial 
vigor,  bui  WM  Icfi  with  a  permiincnl  impairment  of  (eriJjD  phai«i  of  taanvMiM, 
In  c«n*enation  And  in  action  he  wat  perrectly  taltotui,  and  lii*  «lMp  ««■  aaJit 
[orbed,  liut  JuiinK  his  wakinif  liuuH  ihcie  was  ever  pretent  a  leoie  of  vacancy ;  "aaii 
and  farmltit"  iilea«  Iraublctl  him;  there  wai  to  him  anntimlity  in  all  Ml  mil  mill 
in|^  H«  (IcKcibcJ  a  vibntiuE  iiliock  irliicli  wuuld  at  iatervuli  kcu  IO  paai  thra«^ 
bin],  learini;  an  iraprcaiion  that  teemed  like  "  tUruHy." 

The  lofl  pupil  wasdUaled  ami  Iniutceptible  lo  light  or  other  irritalioti.    Tbb 
pAticnt  received  benefit  from  no  form  oT  Ireiimenl.    Time  hu  failed  (o  do  an 
Cor  hlui  i  lu-dity  be  u  much  the  same  as  lie  was  bftecn  yeara  aeo. 


"% 


The  pathological  changes  in  cases  such  as  the  above  cannot  of 
course  be  positively  liUted,  but  it  is  probable  tiiat  they  arc  analogain 
TO  what  have  been  observed  in  certain  cases  of  chronic  basilar  menia- 
gitis,  vix..  cicatricial  changes,  together  with  induration  of  the  connective 
tissue. 

Another  train  of  symptoms  following  cerebro-spinal  meningitis,  more 
frequent  atul,  fortunately,  far  more  amenable  to  treatment,  has  oeea- 
sionally  fallen  under  our  observation.    The  symptoms  in  all  were  quite 
uniform  in  character,  and  we  present  tlie  following  as  a  type  of  tiw  ' 
rest. 


Aggravattd  tfmftomt  prriUlinf^  /er  torn  ami  oHt-Katf  yeart  a/irr  am  attati  tf 
etrtiro-t^naJ  BKnimeiltt.—Jtetaverj  under  fmiral gatvamtotiJm. 
Cask  CLXXXIV.~On  May  ao,  1872.  Mrs  A ,  oenl  4),  was  |ir<»Uatal  bj 

*  Drituh  Medical  Jownal,  Scptombcr  tj,  1879, 
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iii  AlUck  of  ccnbfo-tplaal  meninKilU^  II  itilghl  lie  inlereilins  lo  detail  iuatuie 
une,  but  for  <j«r  piupote  it  will  KuHicc  to  uy  that  (hr  nsc  wa*  txcepIJonnl  In  lis 
UT«:i«n  >nd  loveril/.  For  >ix  mantlii  »he  was  confined  to  licr  bed,  suiTcritig  fr«in 
Inion  every  conccirfthle  tymiiloiiii  ouocliiexl  with  tliii  (IboK.  She  wa&  at  fiitf 
ider  hann«opalhic  imtmcnt,  but  Mbtequeolly  came  under  ihe  eare  of  Dr.  A.  S. 
Sieaih,  of  this  cily,  wIiq  KiTCndel  hct  up  to  tlic  tuuc  our  tdvicc  wu  tougtjt,  April 
10,  itjf.  Two  ytMti  and  a  half  Ijad  elapsed  »ince  the  mote  acute  ttagc  cif  the  dii^ 
had  tubiideii,  diinnj;  which  time  she  h^d  Eubmiltci  to  variout  foiin*  of  treut- 
it  that  vrerc  aj>p«uill]r  trine  ami  juilinniu,  wthout  the  Icail  iiDpraveincnl,  and 
.11  Ihe  ordinity  methodic  scemtnl  cihaaued,  :jhe  wai  al>le  to  be  about  her  huuie 
MCMloiiallj'  w'uiit  out,  but  ^i«  sulleicd  wjlliout  <:ewation  fiom  i«vctc  pun, 
vhicti,  b«{uining  in  the  eyes,  wls  aunt  [ironuitnceil  »vcr  Uie  bonk  uf  lbs  liewl  and 
peck,  anil  exteuded  tu  tlie  tower  terrical  vcrtehrx.  The  painful  muKular  Miffuen  el 
Ihe  ne^k,  from  whi<h  she  hail  (ufFsred  to  tctriblyduring  the  aevte  attack  nearly  [hiee 
jrean prertuusly,  had  nevei  left  her  and  wu  a  coiistani  tatiseof  diilicu.  Nopoilurc 
wu  todutable  except  when  the  head  au  thrown  hack,  while,  during  occationat 
parax]nn»o(inore  than  onltnary  kcveiity,  these  imuculai  cwuliaci  ions  would  become 
CODTuUlve.  Tlieie  lymptomii,  together  with  olhcti,  and  especially  with  a  chronic 
irriiBlioD  of  the  intettinal  tract  from  the  mouth  t*  the  aniu,  incajacitaied  the 
foiicni  fot  all  enjoynicnt  and  llie  ordinary  duties  of  hci  station.  For  the  sjinpionii 
taore  directly  due  to  Ibe  rneningiiib,  we  lubniittnl  il«  patient  to  teutial  nalvaiuie- 
lion ;  «*  a  gciicrai  toiiic,  and  for  tlic  relief  of  lici  ilij-ctCivc  JiiTicitlliem  due  lu  intet- 
linal  irritnlton  we  ctnplnyed  general  fatadifaiion.  Up  to  June  35,  iii7;i  a  |ierind 
of  ten  vocttc,  tifljr  nppllcilioni  were  adminiitercd.  Under  thit  treatment  alone  the 
patieol  steadily  iinpTored,  aud  when  the  left  (hecity  for  the  Mitnmci  months  she  was, 
to  a  great  caccnt,  rehered  of  [lie  mo»t  di&treulnQ  (ymptonis.  Upon  her  rcliirn 
treatment  was  retuined  until  complete  recovety.  We  say  complete  reeovery.  Thii 
staiciueiit  sltosld  perhaps  be  mudificd.  At  ihb  date  ^e  f<:cl»  aii  uccasioikal  achiOK, 
and  a  alielLt  drawing  <<en(ati(jii  at  the  back  of  the  Iirad  aCtcl  uiudi  futile,  but  in 
^       fMeral  she  bat  all  along  enjoyed  a  fair  degree  of  healcli. 

I     In  this  connection  wc  may  be  pemiiticd  to  call  aitoiitioti  to  ihc  fact, 
that  fiidden  blows  atid  shocks  may  in  certain  casci  result  in  obtitinaie 
circulatory  derangements  of  the  ccrcbro-spinal  tract,  associated  wiih 
ByniptOitix  analogous  to  those  fullowing  Cerebrospinal  meningitis. 
Tlie  abovtt  statement  was  very  strikingly  ilUistraitid  in  th«  jkcrson  of 
a  lady  sent  to  us  a  few  years  since  by  Dr.  J.  Ellis  Blake. 
Cass  CLXXXV, — Some  five  years  before  die  had  fallen  upon  the  sacniiB— the 
immediate  effefliof  which  were  levcre  p&iii,  uautea,  and  ilighi  motor  paralysit  of  the 
eatrciiii' icik    Recovery  »ecined  ootnplote  in  a  few  w«ek!,  bat  ahutily  after,  on  takinjc 
a  levcTE  cold,  the  same  tjinpioms  leliirned.  and  then,  wiih  the  exception  cf  some 
iligbt  traces,  gradually  dimp|)eared.     Two  yeata  before  we  taw  hei  she  («:i  again, 
itriktng  on  the  hip  with  twh  fmcc  a^  la  caiue  an  a{>Kravation  of  all  the  lymplonii 
before  experienced,  toi^lher  with  a  peculiar  prervenion  of  vtiion.     AH  dart  oW"*"- 
appeared  rti/,  and  it  waa  auiiie  ttnic  licfoi e  u|{ht  bcuanie  natural  in  lliiareap'- 
a  time  ihe  suffered  from  caceuive  hypciteitlie^a,  which,  on  aubaiiliiig,  wi 
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b)r  ceplMlaliri'-     TIic  I»i<i  w»  tixxUlly  laolifol  orci  lh«  maalojd  ptnwwn,  bi^d 

tb«  he^  uid  nect,  with  fmiuait  estemiun  aloag  th«  mtirc  lea|- tb  of  Ibe  i^mmI  coM 

The  iMiItcnt  carried  Ixr  licul  bI  all   timet  Uigtilly  thtown  bull,  sad  b  tlL'Wplln 

to  tlirow  it  rucw&td  complained,  udo  pAiicoli  loAuinc  fninn  tbc  aoqiularof  cEitb» 

SIm  MiBcrcJ  much  front  itnomnU,  tnd  vrai  capuble  of  bnl  liitk  cxertiim,  ¥nm 
Jane  ii  ca  AugUfl  i.  1S77.  the  inticixt  w«i  inbjccied  to  ccnirnl  plvantfUra.  w- 
cdving  in  ikii  lime  [hiriy  Mven  app1ic«tit>Bt,  wlucU  10  b  great  deg'^ee  dmdptfcd  lli 
mixc  prominent  riyniploint  from  irliich  .-the  had  HifTcicit  lu(  j^ut.  la  dm  (|raf  l( 
1879  ih«  oniiipUiiied  of  roukei)  evidences  of  a  reinrn  of  the  oU  *T^ufH 
Muiie  nicilioil  uf  licslnwBt  «ms  eoaplayed  u  befot^  reMltuig,  in  iM  tiMA- 
wccks,  in  complete  relief. 


I 


Typhe-Malarial  Fever. — When  we  come  to  consider  the  s«nuebBd 
cither  tj|>hoiii  or  malarial  ftrvcrs,  wc  slull  not,  as  a  rule,  liml  tlic  ->»as 
gravity  or  divctsity  of  syrinjioma  that  oiicn  cuiifroui  us  subsenucal  lu 
the  acute  stages  ofdipluheiia  and  cerebro-sfiinal  meningiits. 

Convalescence  is,  liuivcvc;r,  occasiumiUy  very  ledioUfc,  and  we  tun 
recorded  not  a  few  »ich  cjxsk^  where  the  tonic  effects  of  general  bn- 
dinulun,  in  hastening  returning  stiength.  were  most  distinctly  ittukfd 
The  symptoiiii  that  followed  (he  subsidence  of  the  fever,  ia  tlKOK 
here  given,  were  not  only  serious  and  ol>scinate  in  character,  bat  » 
entirely  imique,  that  they  seem  to  us  to  be  well  worthy  of  record. 

Cass  CLXXXVI.— Mr.  S ,  aged  33,  wu  lolica  ill  in  Jnne,  1879,  bruicMr 

Mikck  ofdyKiilcry,  followed  b]r  lyphu-maUrial  fe*er.  tn  iit  weeki  tbc  fern  T/trnd 
ftway,  leaving  the  pftiieot  (jsite  hclples*.  With  retaming  urvnerh  hrwu  ibk  ■■ 
leave  hia  bed  and  |^  into  the  couutry,  in  the  hope  thai  tliere  the  con«alr<cihT  n^ 
be  more  rapid,  tie  4;aiti<d  vetji  little  in  poncr  a\«[  ibe  nioveineni»  of  the  luslwial 
body,  and  when  we  uw  liim  the  foll-ounng  September,  through  the  fciadhn ■  of  !■ 
pbysiciAn.  Dr.  J,  O.  Parringtoa,  of  Harlem,  the  phcaoBicos  pracnt  ««nt  to^ 
utiit)ii«  and  ^rnve. 

Il  may,  pcr)i>p\  convey  a  fair  idea  of  the  e*""**!  appearance,  to  My  <l>al  lb 
whole  body  was  ilmroughly  mllT.  The  le|{i  frotii  ihc  liipc  down,  could  tie  novel  aJl 
with  dilTicully.  The  nrnu  could  be  raided  fiom  the  udet  but  x  tittle  wxy.  Thm  teid 
and  neck  u'cre  aliiiost  iiiotionlcia  upon  i1k  iJiouldciiv  The  right  thoaldee  cooU  t> 
moved  lUijIitly  up  and  dawn ;  the  left  nut  at  alL  Dcslutilion  wia  to  much  is[ainJ 
thai  tolid  food  eonld  not  be  taken  with  comfort  or  Mfcty. 

TJicre  wa»mucli  wasting  of  llic  mui^ulac-  lusuct  but  thii  was  aunt  ap|«iCBt  li  lb 
ri£hl  thigb,  which  hod  decreowd  Koetal  inchet  in  circumfcrenrc,  sad  to  ihr  )k>«bw 
portion  of  the  neck  on  either  ade,  where  the  trapetiti!!  mnsclet  immeOliieij'  bdM 
thdr  ocdpUal  origin  luul  atio}iti!cd  to  an  ilarming  extent.  Il  wat  foond.  on  ntn'^ 
ting  the  patient  to  an  cleetrical  exam inai inn,  that  the  farado.muicuUi  coottwrffii 
(if  every  Mipcrliciat  muicle,  with  the  e»ccptiiB>  of  Ibe  abdnmiiuJ,  w«»  ttttj  gw^'J 
iiiilKtirccl.  The  n);hl  tiapexiut  conCtocied  slii^htly  to  a  ixiwcifol  <iiTTriii.  Inil  ihrM 
lra[}eziui  Med  toreoct  to  any  itlmultu.     Tboi>emo.cl«ila-nu»luiJ  anixdm.  "kd 
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■re  ncxnuU)-  so  KiixwptibW,  conUAClnl  only  under  tlic  mnuencc  of  a  t<Tj  powcitul 
ctirreat.  There  «r«(c  no  kdiot;  or  other  %iri[]pla'nt  prcwnl  especJillf  (aggetlivo  of 
KrioiK  ceeinl  dtietne,  bat  a  Mivngth  o(  current  ordinnrUj'  atMndnratile  tonkl  be 
Appl)«4  to  the  back  or  the  neck  without  produciitf:  any  wnwtion  whkiercr,  Local- 
uol  Etradtuilon  or  e»lvuiiutii3n  in  &  cue  iuch  u  lltu.  wliere  almott  ex&y  oinKle 
wu  Involved,  tronfcl  hAve  been  nujtiteiljr  iNipraclicklilc. 

The  t:»x  Mlled  for  un  impicuiQn  inure  £CMral  ami  povetfnl  than  no  pouiblj  be 
oLt.iiiicd  from  tnere  looliution  of  cutrentK,  Grnrral  hrmiuAiioa  u-.it  ihercfora 
Altcni;4ni,  init  w'uh  rctdllt  that  <onririn  the  abandant  tesli/nMiy  that  hai  tinnij  been 
given  of  ill  Temsrkabk  cfficacjr. 

The  afTeotcd  mutclct  developed  irilh  Monuliiiig  raptiiity.  Deglnlilian  imprevcd 
immcdwtcly.  soul  won  became  naluroL  After  a  fen  applicaliwu.  tetnminc  KUti- 
biUty  anil  caalTacI Ilitjr  to  the  inltuence  nf  the  curreni  becaine  oiAnirnL  luipiuvc* 
mcftt  ra[Hill]'  went  on  aniil  All  atrophy  having  dtnppetted,  »dA  the  heail,  nccL,  and 
limb»  becoming  '|\iiic  flexible,  the  patient  w»  able  ta  reMime  an  active  and  lobatioia 
Rieicantile  position. 

Although  the  differential  indications  for  the  lue  of  ihe  two  cuirrenes 
in  the  sequcLe  of  Ihc  diseases  under  con  side  ration  have  been  made 
moTc  or  less  agigurcnt  in  ihe  |ireceiling  illustrative  cases,  it  niay  be  well 
to  concisely  foritiuUlc  thcni  as  follows  : 

tst.  For  tlio  relief  of  tlw  various  paralytic  symptoms  that  foUofr 
diphtheria,  whether  cardiac  or  of  the  voluntary  muscles,  Ihc  faradic  cttr* 
rent  is  almost  aUays,  if  not  invariably  indicated. 

2d.  Tlie  galvanic  ciirreni  here  Ls  not  only  less  effective  than  the 
I'aradic,  but  is  frequently  useless,  and  occasionally  harmful. 

jd.*  IVhile  localized  faraditation  may  prove  sufficient  in  cases  where 
le  syniptonts  are  mild  and  rriiricied  in  extent,  (jciicral  faradiiation 
^thoatd  be  tiaed  u-hcrc  the  paralysis  is  more  general  and  constituciooal 
synipioms  are  manifest. 

4th.  In  the  ireatinent  of  the  sequela;  of  ccrcbro-spinal  meningitis 
Ihe  galvanic  current,  and  generally  by  the  method  of  central  galv.iiiixa- 
ion,  is  indicated. 

5th.  For  these  and  analogous  symptoms  relating  to  the  central  nerv^ 
ous  lyslcm,  Ihe  tnu  constant  current,  or,  in  other  words,  of  so-called 
Jow  tension  and  increased  [|uantity,  are  preferable  to  the  ordinary  con- 
tinuous current  of  higher  tensioti. 


Sequeltc  of  Sunstmke. — During  seasons  of  protracted  and  excessive 
heat,  sucli  as  have  been  notably  experienced  during  the  past  few  sun*- 
mcre,  a  very  large  number  of  (>erson«,  e^^ecially  in  our  cttles,  are  more 
©r  less  injured,  either  by  the  gener.il  deprwsing  influence  of  the  con* 
nued  high  temperature,  or  by  some  special  exposure,  without  being,  iu 
the  ordinary  sense  of  the  word,  suiutruck.  Tho»e  whoac  nervous  sy»tcm 
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has  bc«n  exhausted  or  disordered  by  the  exceisivc  use  of  stimuluti 
and  narcotics,  by  debiliucing  diseases,  and  especially  by  overlabor  m 
excitetncDt  of  the  brain,  arc  most  liable  to  be  thus  affected. 

Injuries  thus  produced  may  be  manifested  by  every  variety  of  ta 
voiH  disonk-r— tipnial  irritation,  intouinia.  neurasthenia,  neuralgia,  r^ 
lepgy,  nervous  dyspqiiia,  hysteria,  pitalysis,  and,  not  unlikely,  poiiBw 
insanity. 

The  maiority  of  such  cases  never  know  the  exciting  cause  of  th* 
sympioins  until,  |>erhaps,  it  is  indicated  to  tlicui  by  the  physician  wtw 
inquires  into  theiu.  In  a  number  of  cases  that  have  been  under  onr 
care  for  the  above  symptoms  the  solar  heat  was  a  prominent  if  ooti 
princi|Hil  cause. 

The  symptoms  may  ap|>ear  and  reappear  for  months  and  years  liirt 
the  original  attack.  There  is  little  doubt  that  there  arc  through  vxxi) 
thousands  of  such  cases  of  rariou^  grades,  many  of  whom  have  nem 
suspected  ihc  nature  of  their  malady.  The  w>lar  origin  of  the  tjwp- 
toms  which  we  have  mentioned  may  be  suspected  not  only  when,  »»« 
very  frequently  the  case,  they  can  be  traced  to  some  definite  expowc 
bul  also  when  ihcy  axe  obser\-ed  to  be  peculiar  to  the  summer,  nvli^ 
ting  wholly  or  partially  in  winter,  or  to  be  esjicciaUy  aggravated  lif 
exposure  to  the  sun,  and  to  be  experienced  only  during  the  daytiaw 

Our  best  reiiuUs  with  electricity  have  been  obtained  in  these  cam 
by  a  combinaiion  of  the  two  methods  of  electrization,  general  Guadu» 
tion  and  central  galvanixatioii,  varied  in  some  cases  by  galvandanoi 
of  the  pncumogaslric  and  cervical  sympniKctic  Exccpring  those  caw 
which,  by  some  peculiarity  of  tcnip«raiiv--nt.  or  as  a  i^ccwliar  renb<' 
the  disease,  cannot  bear  eleeiricity,  the  electrical  treatment  worksai- 
mirably,  whether  used  alone  ur  in  connection  with  internal  medicaiina 
Arsenic  we  give  in  the  form  of  {^anules,  ^  of  a  grain  each,  tidoK 
meals.  We  use  also  sine  in  the  form  of  oxide  or  phosphide,  aod  Ui 
in  the  form  of  cod-liver  oil  emulsion. 

Parli»i  farafyth—PAyrital  and  mtnlat  4t^rttt'i»n~71u  tfqmt*  »/  luiaMif^ 
Sapid  rttavtry  undrr  gtntral  faraditatitn  anJumtrmIg«Jvmmiitlift. 

Cask  CLXXXVII.— Mt.  W.,  t^cd  j$,  conmlled  a* In  the  utmnn  oT  187*.  Th 
fatient  wu  connected  with  one  of  the  praminetii  finm  for  the  iaantt£tctiiris{U«lB 
la  this  city:  anj  while  in  a  wenem  cilj.  etideavOfiitg  to  nccoilaie  certain  okak 
wu  suddenly  oveniOiai  with  faiaUteu.  profoimd  vcrtifa,  and  almost  coBfkte  w«* 
Khnnnea.  Th!»  attack  occocretl  an  an  otipraanejulj  day,  some  font  raoati* ffl' 
to  his  viiit  to  Di,  and  mr  since  he  luti  bwn  In  an  cxcMdinglx  Ber<ra»«,  erdtsMt  e^ 
itilion.  Any  coasderable  excrcite  in  vralkin;  was  invariaU]'  f'^Uowcd  by  bdhhI 
fatigue,  ant)  he  was  not  only  liwapadtated  Warn  eossffiae  in  any  busbwa  cntopri* 
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hut  an  attempt  to  read  even  the  morning  paper  resulted  in  mental  disquietude  and 
real  exhaustion.  There  was  a  decided  loss  of  power  in  both  lower  extremities,  asso- 
ciated with  a  considerable  d^ree  of  anaesthesia.  We  submitted  him,  on  several 
diflerent  occasions,  and  at  intervals  of  a  day,  to  general  faradization,  with  the  effect 
of  improving  greatly  his  motor  p>ower  and  of  dissipating  all  numbness.  After  a  time 
central  galvanization  was  alternated  with  the  above  treatment,  and  in  the  course  of 
six  weeks  the  patient  had  so  far  improved  in  his  other  symptoms  as  to  be  fully  able  to 
again  engage  actively  in  business.  ' 

In  the  following  case  the  peculiar  susceptibility  to  stimuli  caused  by 
sunstroke  was  strikingly  illustrated : 

Case  CLXXXVIII. — Mr,  W.,  a  gentleman  about  35  jtan  of  age,  was  referred 
to  ni,  October  16,  1872,  by  Dr.  A.  B.  Ball.  While  ascending  a  mountain  during  his 
summer  vacation,  he  was  overcome  by  the  excessive  heat.  He  was  not  unconscious, 
and  after  a  short  rest  he  returned  hb  walk.  The  thermometer  at  the  time  was  about 
go". 

The  attack  left  him  with  a  feeling  of  sensitiveness  in  the  head,  which,  instead  of 
diminishing,  had  increased  until  the  time  that  he  called  upon  us.  During  several 
weeks,  at  interrali  of  a  few  days,  he  had  several  attacks  nf  loss  of  motor  power. 

A  prominent  feature  of  his  case  was  his  exceeding  susceptibility  to  stimuli.  A  tea^ 
spoonful  of  wine  or  a  wbifTofa  cigar  caused  him  to  feel  wretchedly. 

We  found  him  on  trial  similarly  sensitive  to  electricity.  Mild  faradization  or  gal- 
vaniiation  caused  a  heightening  of  the  evil  symptoms,  and  the  electrical  treatment 
was  abandoned.  Subsequently  the  patient  was  rapidly  benefited  by  a  short  trip  to 
the  seaside,  Tfas  firat  breath  of  the  ocean  air  seemed  to  act  on  him  with  the  force 
of  a  specifics 
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MISCELIJINEOUS   MEDICAL   DISEASES. 

lattrmUUnl  ^rtv. — According  to  'rriijier*  the  electric  baih  snd 
£tacicil  electricity  have  been  used  in  ccriain  cases  of  inteniiitteni  Je»w, 
Dolh  111  Kngland  and  Sweden,  and  occisionally  with  satislactory  rwahfc 
t.Thc  efficacy  of  tKc  presiaration  of  miiniiie  in  malariaJ  duewe  to*, 
however,  destroyed  most  of  the  interest  that  might  otherwise  have 
tached  to  electricity  in  its  therapeutic  relation  to  fevers. 

In  ccriain  thr^nU  conditions  of  imcniiiitcni  fever,  where  qui 
and  other  internal  medication  have  [irovcl  unavailing  as  a  nieani 
permanent  relief,  wc  have  seen  undoubted  benefit  arise  from  itntr^ 
faradutation.     It  undouhiedly  acta  in  this  case  like  any  otlicr  sltro^lU^ 
ing  tonic  witliout  any  si>eclal  induencc  on  the  malarial  poison. 


ttlO. 

iniii^H 


-Ktftvtry  under  gtntrmt Ji 
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CaasCLXXX  Villi.— Rev.  Ur.  L  applied  la  ufor  tnalBcnl  iaO<tobci.  tStl 
HU  tjtneral  appearaiicc  pcnctntd  all  Ihe  mukedehoractcriMickof  tnaUtial  mflncncc. 
while  he  com)t[ain«(l  of  oluiinaie  canitipaiioD,  Ion  of  appclti*,  \nA  »  coiuMffsble 
dqcrcc  ofiBiiORUiia.  One  jrut  prctioiuly  he  naa  proUntcJ  by  an  stiack  of  tUb 
ind  ftrcr,  but  woti  recurered  liit  usual  Iiexlih  nnlrr  live  inffa«Mcc  i>l  rjuinine.  In  lb 
following  July  be  (iiHiirwl  «aolher  and  mo<c  Moere  alt»ck  uf  ihe  tertiao,  wtittJi  •oo' 
changed  jnln  ihc  <)Uotitl(in  type  of  ihedimsc.  Durli>s  the  fini  ten  'lay*  ol  hi>  iX- 
flCM  lie  took  100  Eft.  of  qiiiotne,  but  with  liltle  ap^xtrenl  hcnett.  Slill  further  tiwl 
ment  by  quinioe  intcrnipioJ  iht  scvcrily  niul  icgularily  of  the  paroij^ms  bwi  hy  ■» 
meant  efTcelol  a  cucc.  Fnr  Mme  time  brfi^re  he  felt  wader  oar  DbtamUion  tOd. 
18S7),  hesufTercd  crety  few  days  from  what  iicammontjr  ierin«d  "dumb  aeBe." 
iiiuncdialely  lewrlcil  to  ihc  mo«t  ihoeoush  form  ol  treatmcnl  by  general  electnsuk* 
with  the  faiadic  cvrreni.  He  wm  renuukably  nuceptlfale  to  its  lnflu>ence.  tnl  <ntt 
tl»e  rc^n  ©f  ibe  al^nuiGh  *nd  liirer  cspociull;  only  a  very  »llghl  curt<ivt  eould  l« 
borne. 

TbU  Iminent  mc  repeated  every  other  day  for  two  imh^  His  bowrii  OMa 
heuune  regular,  hia  appetite  improved,  and  aficr  the  Ikiri]  apjilication  the  sltatt 
cc>K>l  alto^cihcr.  For  tcvcral  raonlh»,  al  IrnM,  after  the  cc^viiinn  of  itcalmcnl  1m 
o>ntinu*(l  free  from  any  inrlic*:ioiu  of  retnmti^  lymptom^k  Subtcqnently  b«  {Mas' 
frvm  under  our  obscrvativti. 

*  Manuel  d' Elect rolUiapk,  etc.,  i86t,  r^  5S1. 
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MICELLANEOUS   MEDICAL  DISEASES, 

A  second  and  third  case,  in  which  the  fiynipCoing  were  leis  severe, 
but  fully  as  pLTMstvnt,  yielded  promptly  and  contplcEcly  to  the  same 
method  of  treatment. 


Intermiatnt  ftvtr  lutariattd  witM  anatthtsia.  intpmiiia,  and  grtat  dMhty — y/> 
fr^ximaU  rttmtry  in  Iw  tettit  by  gtHfr»i Jaradnali^m. 

I  Cam  CLXXXVm*.— Mi»  C.  S.,  »eed  aj,  wu  placed  uudcr  our  cire  hf  Dc. 
G«o.  Siclocrt,  vl  Harlem. 

TliE  patient  had  all  li«r  life  b««n  Mntcvhat  r<ebl«  in  hedlh,  but  ml  ihb  time,  atul 
fo*  a  rauaitb  [nvUnivty,  >lic  had  inRcfcd  ivom  «  T«iy  dcdilod  imp«innent  in  her  gen* 
srtl  candiiton. 

Erety  »ft«moon  at  4  a'd«ck  »he  eNpericnc«<l  a  very  decidcJ  aaiac  of  ctiklUnCM,  (ol- 
lowcJ  1)}  a  fever  wlrich  laucd  until  5  o'duck  ihe  following  mnmine.  The  handt 
were  at  all  hows  caccediuKly  tremutoui,  and  al  nighi  expMi.illy  her  i\ns!tn.  became 
qoilB  anvithetic.  Her  tIrcnKth  vraa  to  fat  exhauiloi  llinl  slie  could  walk  linl  a  few 
blotlrt  wiiiiom  gie«i  Taliguc.  If<itwilh«[an<iing  th«e  nnfflvorable  sjmpioma  her 
bowels  continued  regular  arul  \\ti  npy;«tilcgooil. 

Sbc  nflerod  mucli,  huwcTcr,  fiom  insomnln,  kvX  w«t  »cely  able  to  alecp  before  3 

A.M. 

A  single  general  application  t>{  the  faradic  current  resulted  in  marked  relicr  of  the 
CDDditloD  of  trembling  and  numb[i«M.  llerUeep  rapidly  improved  ;  the  pniodlcaJ 
chin  and  fever  became  Imi  and  leu  marked,  and  »oon  diiapp^ared  ;  lier  iirenglh  dc 
cidedly  inaeawd,  and  tcvcn  appllcatian^  given  duiiog  two  weeks  rcaullcd  in  an  ap- 
proximate recovery. 

I  Diteast  »f  the  Su/irarmal  Capsules  (AdJiscn't  Dittase).—Out 
Inowlcdge  of  the  pathology  of  Addison's  Disease  is  very  incomplete. 
In  a  large  proportion  of  cases  tlic  bronzing  of  Uic  skin  and  the  pecu- 
liar cachcclic  condition  of  the  affection  are  preceded  by  organic  lesion 
.of  the  suprarenal  capsules. 

Ca.ies  are  not  wanting,  however,  in  which  peU-tnorUm  examinations 
have  revealed  no  anatomical  lesion  of  the  capsules,  notwilli.-itanding 
the  previous  existence  of  the  most  marked  and  scveie  characteristics 
of  Addison's  disease. 

Dr.  Wilkes  stales,  "  That  after  eome  years'  attention  to  the  s.iibjcct, 
1  repeat,  with  much  confidence,  that  the  disea.<e  of  the  capsidcs  in 
Moibiis  Addisonii  is  uTiiform  and  peculiar.  In  all  the  cKanipI«  which 
we  have  now  in  otir  museum,  amounting  to  thirtj'-three,  the  disease  is 
of  the  same  nature  in  all."  | 

Of  one  hundrefl  and  ninety-six  cases  reported  by  Dr.  Grecnhow.the 


•  Goy^  Hospital  Reports.    Vol.  nL,  1M5.    Quoted  fiom  Ailiai'i  Practice  of 
Hedicine.    VcJ.  li.,  |1l  113, 


Bupra  rtnal  capsules  were  foimd  lo  have  undergone  the  clianclensQi 
iiinrbiil  charytc  in  one  hundred  and  twenty-seven.* 

In  coasideration,  thercrore,  of  these  facts,  it  is  extremely  pnAnbk 
that  certain  organic  changes  in  (he  capfule  of  the  kidney,  and  the  f«ai- 
liar  symptoms  of  the  disease  under  consideration,  are  directly  reUtcil  to 
each  other  as  cause  and  cBTect.  If  the  affection  be  rccognued  bcfcn 
the  bronxing  of  the  skin  has  taken  place,  it  iray  possibly  be  aitcslcd 

Unroriunaiely,  however,  it  is,  as  a  rule,  impossible  to  diagoose  the 
disease  before  the  discoloration  of  the  skin  commences,  wfaen  it  ii 
generally  acknowledged  to  be  incurable. 

In  regard  to  \.\ns  bronzed  discoloration  of  the  skin,  microscopic^ 
examinations  by  Dalton  and  oihens,  have  demonstrated  that  it  is  due 
lo  pigrnentaiy  granules  in  the  rcle  nmcosum,  similar  to  those  in  the 
skin  of  the  negro. 

We  give  the  following  details  of  the  remarkable  effects  of  electikitr 
in  a  cise  of  Addison's  disease  exactly  as  they  appeared  in  the  hitt 
edition  of  this  work.  After  the  patient  had  ap|>roxiroately  recovered 
his  strength,  he  was  presented  before  the  New  York  Medical  iM 
Library  A«».ocialioH,  by  Hr.  Rockwell,  as  an  illustration,  not  as  a  tvt, 
of  a  case  of  disease  of  the  sopra-renal  capsules,  but  as  one  of  the  vtrj 
best  illustrations  of  the  ciiniordinary  tonic  powers  of  general  faradlntion. 

Most  of  those  present  acknowledged  the  amelioration  of  the  ntu^i 
symptoms  to  be  the  result  of  the  treatment,  but  doubted  whethcf  4m 
was  or  had  been  disease  of  the  ca|i«de&  For  two  years  afterwards  the 
patient  lived  and  enjoyed  during  the  time  all  the  vigor  chat  had  retolKd 
from  the  use  of  electricity.  Suddenly,  and  without  a[>i>arenl  canse.  ba 
strength  failed  him,  and  within  twenty-four  hours  he  died.  A  poo- 
ntortem  was  obtained  which  siibstandated  the  original  diagnosis  Hm 
capsule  of  one  kidney  h-j.ii  entirely  disappeared,  leaving  in  its  stead 
some  calcareous  remains.  The  other  capsule  was  situated  on  the  io* 
ternal  border  of  the  kidney  a  little  below  its  normal  seat,  and  was  <!»■ 
po<;e(1  of  a  cheesy-like  substance — characien'sitc  of  the  disease. 

The  specimen  was  preienlcd  by  Dr.  Rockwell  before  the  membrn 
of  the  New  York  Pathological  Society. 

Distait  of  tht  4Ufra-rfnal  <«fluUi — Dark  tHn—Dtfieit»l  itcrttivm — IWafjiM  ff 

I  At  Itjt  arm — Lou  of  sexnal  fotMT'^  frrygtrat  imfrmxmtut  mnJtr  gintrtijtr^ 

atHtatitn — Slight  /nHhtr  im/rot>fmt»t  nndtr  gaJvaniuUiim  mf  Uu  ^rmf^i^t. 

Case  CLXX-YIX.— Tlie  patient.  ■  man  a(;cO  45.  wu  referral  tg  »  bjr  Dt.  II 

H.  Gregory,  of  Harlem.  Anrt  ihe  ilikgncxii  ordiw*i«  of  the  wpra-rcnal  cBpaalc  ■■>' 

Cftulifined  by  Prof.  Auuin  Flint. 

*CljraMr  in  AitkenS  Pnclico  of  Mc4kia«.     V«l,  tL,  ju  iioi 
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Uatll  N«wmbcr.  1M7,  the  ptticni  njojwd  pCTfcct  tmllh. 

(SI  iKis  lime  he  bej^  li>  ohaenv  tli^M  sjTnplcMnk  of  «th*uition,     SAon  hii 
kc  fiilnl  him.     tic  became  anxmic,  and  snflcreit  rtom  excciiMve  fatigue  after  the 
^btcM  cierikia. 

lie  ins  coa&otd  to  Ins  bed  tlurinx  the  mculh  or  January,  wlitn  lit  lint  ohsenred 
waic  Uit;)il  Jiscoloraiion  of  his  fnce  and  hnnilt^ 

Darin);  Uie  luci^eedlni;  montht,  nntit  Autjuii,  18G8,  Ills  gencnl  tieallh  SMDied  tc 
iin|iri>vc  wmcwhni,  *a  that  he  vru  enabled  to  eiti;>g«  in  nxxlerate  Ubor-  At  lhi« 
time  he  sadiloily  tcLafjacd  into  a  »ute  of  utici  eihftuMlon.  Hit  tkln  bec&mc  xveia? 
ihadn  darker,  and  hU  i^meral  appearance  wat  thai  or  an  artlinirj  nnnlatto. 
H^  HU  boweb  Ikcwiic  diUrcwiifly  oonxtipotcd.  Sleep  wsi  fitrul  UiA  nnrefrci^hifijj 
^tHU  mouth  aod  throat  were  cxceMirely  ilrjr  anil  parclicd  :  indeed,  the  function  or  the 
tectMory  organt  generally  wat  markedly  impatreiL 

The  skin  wa«  tlirivclled  auil  Jry.  The  fini^r-nitili  wrre  bhtlle,  tircxkiag  on  the  mp- 
plicalion  of  a  very  ili^ht  fcirce.  The  Ic^  enn  was  siiff  anil  almosc  pnwetlcch  It 
coald  not  be  hent  b^ond  a  right  angt«,  nor  lifltd  more  than  a  few  inchei  from  rht 

tdiit.  Laillyi  iheacxual  power  nnd  desire  were  entirely  loit. 
All  of  tbMc  ijinptoinf  penldcd,  irilh  but  sli^hl  Tariallon.  notwlllutaiidlDg  an  un- 
hUerraplfft  tonic  treatmeni,  until  Jnne,  1869^  when  the  «ue  fell  uiwler  our  oWrva- 
liott.  A>  the  mott  iMominent  an<]  dittrcMing  i^mploin  of  which  the  patient  com- 
pUdacd  was  the  cxccuirc  deliilitj  that  undttcJ  hint  fui  the  tlightetc  exerttun,  Ihe 
teaulti  uf  treatment  by  geneml  electrlnlian  illiuuraie  more  foreihly  than  in  Tnavt  01  her 
Inatancci  it*  remarkable  con&tiintional  tonic  powo.  A  fcncral  application  of  ihe 
ianAlc  cwrtnt  rercalod  not  only  a  pmtaand  an»Mhctic  coniliclon  of  the  whole  body, 
but  alta  an  unuaial  general  im^^rmcni  of  the  el rrirO'inu wilier  contractility.  By 
pladnf!  the  iie2a(i>rc  electrode  at  the  pit  of  the  stomach,  and  ibe  potilivc  on  ihe 
neck,  a  little  iI>oit  ihc  xvcnrh  cervical  vertebra,  diftrening  naiuca  was  invaiiaUy 
prodvced. 

The  patient  be^an  to  amend  from  the  fint  day  of  trcLtnenl,  and,  afta  having  rt- 
Mived  thirty  general  applications  of  the  farailic  coneiit.  hU  conditltm  at  that  date 

•  may  he  ihui  summed  np; 
tit.  He  bad  long  been  coniplcicly  ciiccl  of  Mi  conMipaiion, 
3d.  Sleep  was  perfectly  Muind  and  refreidiine. 

jji.  The  dry  and  porclied  condition  of  hit  moulh  and  throat  waa  entirely  icUeved, 
and  all  tl)c  Mcrelioni  of  the  body  Itait  increa?ctl  in  quantity  and  quality. 

4lh.  HU  fin|>er-naiU  were  re*[orc*l  lo  tbeir  uaiol  rl»iiciiy. 

5th.  He  had  apf^naimatrly  recovered  Ibe  uc  of  hii  arm.  This  improvement  wat 
■lanifett  after  ilic  third  application. 

6lh.  The  (aauiJ  organt  had  ticen  very  dn^idedly  Urengiliened. 

7[h.  Above  all,  hit  Urength  and  power  of  eni!iimni.e  hod  progtewcd  with  the 
above  cbanec*.  At  Aint  he  was  barely  able  10  crawl  a  single  Unck  :  he  could  after- 
«nrd>  walk  a  couple  of  miles  wUhout:  xufleiini;  unpleaauit  fatigue,  and  could  readily 
•afage  m  any  light  labor. 

8th.  In  regard  10  the  liroazini;of  the  ibin,  ihe  change  wa*  not,  as  yet,  very  markeil 
The  dUcoluralion  xeemed  to  lie  a  shade  lighter,  and  had  wnnbly  reoedtd  on  iht 
uiles  of  the  fingen  and  haflda^ 

Wc  have  referrtd  to  the  luasei  «xciled  by  Ihe  electric  current.    Ir 


<S40 


MISCELLANEOUS  MEDICAL  DISEASES. 


new  ofceiuiii  theories  that  have  b<#n  advanced  concerning  A.knson'i 
disease,  rhi«  fact  is  of  considerable  interest. 

The  semi-lunar  gani^Iion  and  solar  i>texus,  and  alM  tl)e  pacumo- 
gastric  and  phrenic  nerves,  supply  nervous  Blamcnts  to  the  capsule*. 

In  consideration  of  this  fact.  Dr.  Habershon  and  others  are  of  the 
"  opinion  that  the  more  fully  the  disease  is  known  the  nK>re  completely 
will  it  be  traced  to  the  aympathelic  nerve."  The  unnsna)  action  of  even 
a  Qiild  cuncDt  on  that  nerve,  in  producing  naosea,  tends  (o  streogtben 
this  conclusion. 
^This  annoying  »yriip(ani  rapidly  became  less  marked  as  the  patient 
lined  sUcngth  under  the  inducnce  of  electrization,  and  a  most  power- 
ful current  could  soon  be  applied  without  causing  inconvenience. 

The  patient  wa«  subsequently  treated  hy  galvaniiation  of  the  tympA- 
thetic,  with  some  fitrlhcr,  though  not  marked,  improvrirwnt. 

Very  little  scientific  atlenlion  has  been  given  to  the  clcciro-theia 
pcutics  of  diseases  of  the  kidneys,  although  the  organs  are  suflkteDtly 
accessible  to  electrization.  Most  of  the  recognized  chronic  diseases  of 
the  kidneys  are  of  so  grave  a  character  that  they  have  offered  biit  tittle 
encouragement  for  electrical  experimentation. 

It  is  impossible  to  pass  an  electric  current  through  the  body  ia  lh« 
region  of  the  kidneys  n-ithout  directly  affecting  these  organs,  as  is  cicv 
from  what  is  knowa  of  the  conduclihility  of  the  tissues,  and  also  from 
dinical  observation.  In  many  instances  patients  have  called  our  aiter>- 
tion  to  the  fact  that  after  general  faradieation  the  secretion  of  urine  was 
much  increased. 


I 


afpikiiioni  f/  gtntrat  fitradftaiioti  u  /Mmotd  iy  m  €«pmtf  /taw,  tmMintimg 
in  eigkUen  heirs  It  titur  IweJvf  puvts. 

Cask  CXC  —Mr  S.,  aeed  abnnl  x/a,  mkI  weighing  lome  sSo  ItiK,  had  lot  wveni 
yean  luflered  more  or  le«  frnm  gravoL  In  IhMe  pafoxyenal  aiImIm  the  uHm  vobU 
uflCD  bcwmo  coni|iJolcIy  tupproMii,  but  by  a  waim  bath  wid  warm  drink  ihe  fluc- 
CionaLacliviiyuf  the  kiitneyiovaiublyrctuinnl  in  a  nhntt  lime.  Oa one ocntkui,  how* 
ever,  nfler  an  nitich  of  ununial  iwverily,  thew  ordinary  ram«dUa  «oaplct«)y  fuM  M 
rc-cslabliiJi  [lie  txciction  of  uuTvc.  Dr.  11.  11.  Utc^ory  wu  immediMely  ctlnl.  and,  a 
conjunction  wiib  Dr.  W.  It.  Diaper,  vainljr  mdcavorfd  t»]r  mwry  aeans  at  rommani 
to  relieve  the  niflering  pitieni.  At  (he  «ndo(  th«  alzthday  bnt  atwat  thirty  dKiptoT 
a  thick  and  LiIuchI^  lluhl  Wl  been  pajwd,  and  Dl  firnjiiijl  rnjariful  UtOUBili» 
Uicily.  The  patient  wai  at  ilti*  limn  romplalcly  proaraud  and  vny  drawqr,  bat  bo 
udor  of  urea  could  bt  delKtwl  ta  Ihe  breath.  We  d«dded  to  tubmit  Ihc  (Mlient  la 
geneial  fatailicaltan,  and  on  Saturday  evening,  tbcHxthday  of  theMpfrCBMS,  OMlk 
a  pndttninary  ctlcmpt.  Th«f  e  wai  u>  tnuch  adipow  titsue  to  overcome,  and  tW  tkla 
of  the  patient  wu  u  «scealingly  leuMtivc,  th*i  it  wat  i«ry  difficiJt  Xn  carry  out  tl« 
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prcpofietl  tiainicni  cKTciiiully.  On  SundAj  morning  •  lecoad  applicsiion,  vith  an  m- 
ettoMA  MreBjth  of  current,  wa»  given,  and  *gtin  on  Snndky  «enmg  xi  loa'clock  ih« 
IrMlmcnt  wu  ciMjrcd  ■  third  time,  T<ro  boun  RibN^ucntly  (lie  patient  f«lt  >  <l*- 
urc  10  luinaie  and  woowded  In  panung  ui  ounce.  In  a  few  miuutct  the  dean  to 
(triule  returned,  when  afanoit  withaul  oeuotion  he  pused  vox  ordiiury  sised  cliunbef 
full,  and  up  tv  )ii  o'cluck  tibc  taiac  day  twelve  qiuult  were  voided.  Fiom  titii  time 
(iirth  tlie  kidneys  CD4iluiiicd  aciiie,  and  Uie  pktient  raxnrcicd. 

^P  An  iostructlvc  feature  in  this  unique  and  iittercsting  catc  lies  in  the 
&ct  that,  notwiihstanding  a  complete  supt*rc5sion  for  168  hours,  the 
^TOplonis  of  uremic  poison  were  b/  no  means  m>  decided  as  migbt  be 
expected  This  amelioration  can  wiOtout  doubt  be  fairly  attributed  to  the 
skilful  maoagcmcnt  of  the  attending  phyMdan,  especially  in  the  matter 
of  hot-air  baths,  by  which  the  excretory  function  of  the  skin  wai  kept  in 
a  coD&tanI  stale  of  activity. 

In  relation  to  the  credit  due  to  electricity  for  the  successful  issue  of 
this  desperate  case,  whether  the  symptoms  were  self-limited,  or  whether 
the  Ircatni^tit  by  the  hot-air  baths  and  internal  medication  would  alone 
and  in  good  time  have  brought  about  the  desiied  result,  it  is  impossible 
positively  to  decide.  On  the  principle  oipestket  tty  etc,  it  would  cer- 
tainly sccni  as  if  faradisation  should  be  regarded  as  the  important  thera- 
peutic factor  employed,  especially  as  its  power  to  increase  the  urinary 
secretion,  both  in  the  healthy  and  diseased  condition  of  the  kidney,  is 

»  clearly  taught  by  experience. 
Zhakties. — The  Dupjiosed  relation  of  this  symptom  to  the  disease  of 
the  brain  suggests  the  propriety  of  treating  it  by  galvanisation  0/  tht 

ttympaiketie  and  0/  tfu  brain  and  spinal  cord. 
Dr.  Wen.  Dickinson,*  who  has  made  po:it-mortem  cxaminatiuns  of 
the  brain  and  spinal  cord  of  five  diabetic  patients,  found   the  following 
peculiar  morbid  changes,  which  were  nearly  similar  in  all ; — 

t.  Dilatation  of  the  arteries.     This  was  the  eaxliest  symptom. 
1.  Degeneration  of  the  nervous  matter. 

3.  Cavities  produced  large  enough  to  be  seen  without  the  micm 
scope,  and  which  contained  products  of  nervous  decay. 

4.  These  contents  become  sbsoibed. 

These  changes  were  found  near  the  arteries  and  throughout  the 
spinal  cord  and  enccphaloa,  but  especially  in  the  lueduUa  oblongata 
and  potts  varolii,  f 

I      *  Medical  Timet  and  {^awlte.  March  19.  X%^o. 

\  The  rcIaliAA  which  huWn  e*titblisliri1  IijrCalvi  between  diab«te>  and  prarilutof 
the  nilva,  wbkh  i»  a  nervocui  affecliun,  would  necm  also  to  qioak  for  the  netvon 
itiaru:ier  of  the  fomier  tliteue.     (See  Damon's  Ncqiomi  of  the  Skin,  |8(33,  p.  35.) 
4' 
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These  in ve (ligations  wwc  confirnitd  by  a  most  distingtrisliH  atitbor 
ity  in  nervous  pathology,  Dr.  Lockhxri  Claike. 

Besides  these  pathological  observations,  there  are  two  general  can- 
»idcratioiiH  which  tiiighi  be  adduced  in  favor  of  the  theory  tiut  diabctct 
is  essentially  n,  nervous  disease. 

In  ilie  first  pisce,  it  appears,  in  some  instances  at  least,  to  be  bioiighl 
on  by  excessive  merit;*!  excitement  or  worry.  Thai  it  may  be  produced 
by  concustion  of  the  brain  is,  me  believe,  conceded.  Thit  there  is  a 
relation  bctweeu  diabetes  and  the  base  of  th«  brain  has  for  some  tttite 
been  more  than  suspected. 

Secondly,  the  results  of  some  of  the  therapeutical  measures  would 
scan  at  Icasi  to  indicate  that  this  disease  may  be  favorably  influenced 
through  remedies  that  atfcct  the  nervous  system.  Prof  .Austin  Flint  • 
has  recently  published  reports  of  two  or  three  cases  of  diabetes  that 
were  decidedly  benefited  by  bromide  of  poiassinm. 

Ex]>cricncc  is  the  best  and  only  test  of  Uic  strength  of  these  facts  and 
considerations.  The  experiment  of  cetttral  galvanization — including 
the  brain,  spinal  cord,  and  sympathetic — is  surely  worthy  of  a  faithful 
trial,  especially  in  the  early  stages  of  this  affection.  ,  This  trealmeDt 
wotdd  be  none  the  Icsii  indicated  if,  as  sonic  suppose,  the  pathological 
changes  found  in  the  brain  and  spinal  cord  of  diabetic  patients  are 
merely  the  muft  of  the  disease. 

Kxperimeinally  faradization  of  ihc  liver  might  also  be  tried. 

Scmmola  f  hiu  found  both  temporary  and  permanent  results  from 
laradization  and  galvanization  of  the  pneuniogaslric  In  some  cases 
both  the  quantity  of  urine  and  of  sugar  were  diminished.  It  may  be  re- 
marked tJut  it  would  be  difFicull  to  galvanise  tlie  pneumogasiric  wiibout 
also  affecting  the  sympathetic 

It  is  yet  too  early  to  offer  positive  opinions  in  regard  to  the  electro- 
t1icra]ieiitics  of  this  disease,  but  the  following  cases  are  suggestire  of 
whai  may  possibly  be  accomplished  in  the  future. 


I 
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Diithritt  AffUitm  of  ImiimDlif  frigiH  in  «»  aj;*^  f«ti*nt — Rapid  relief  »/  •//  tkt 
iympl«mi,  and  afpartnl  arrett  »f  Iht  Jiirait  under  tttttial  giiAfanuafim^— 
SuSiepifHl  •iftaei  af  kemipltfim. 

Case  CXCI. — J.  D,,  a  furmer,  igwl  76,  wn  tcTCTrol  to  o*  Jan»>iy  30,  rSjj,  by 
Di.  J.  II.  Kaymond.  The  pBlim  hml  alwayi;  Ikxh  iciivc,  Uboiiant.  ai»d  irell,  hbu) 
Iwu  ymrii  pieviuut,  when  lie  fell  (en  fe«t  inu  barii,  ilrui.-'li  anil  liil  on  kunile.  TliU 
MiDc  ui|;lii  nmc  t>ain  in  ihc  iiifplc,  aiiJ  a  very  piofuac  Saw  »(  urine.  At  on«  ttiao 
he  paueJ  u  hi^h  u  two  quiirt>  and  ihrce  pints  daily.     It  w«*  McniaiDal  that  ibe 

*  Amettcan  rractilioiter,  Jan.,  1870. 

tQii>io.l  Ijy  AIlhAus  op.  Jt.,  p.  581. 
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contained  ngv,  utd  bf  mctttral  ad<ice  he  had  tdoplol  Camplin's  diet,  and 
^■nd«r  Dr.  Rajnond  liad  taken  carbonate  of  loda  with  advanlago. 

Th«  >vBiplOiiig»  ii  tlic  iini«  the  paiwnt  caRi«  to  ii>  were  ai  njUowii — There  wai 
hcMdache,  bad  taMc  in  ihcmuuili:  ihc  urine  luul  a  iipccifu:  gravity  of  1004,  and  he 
wai  uhligeil  lo  rise  In  the  nicht  to  past  waier ;  about  two  quartt  were  paBed  datlj' } 
there  visa  toniiilcrabic  uiuKitlor  <l«bUit  y,  to  th»l  a  ihort  walk  wai  Etii^ing. 

On  ihc  ihcory  iliat  the  di<caM  mu  in  the  ipiual  corU,  or  at  Icail  in  aoiDe  part  of 
the  ccoinJ  oervooi  lyilein.  we  lie;^  10  awecniral  galviuiizaiiun,  nith  tmmeJIate 
reniltk  After  tlx  firtt  appliciliun  lie  I>ci;aii  to  be  iitiunifcr,  uid  after  a  week  il  not 
»o  longer  needful  for  him  lu  riic  at  night  to  pa**  water.  The  ipccilic  ijiavity  of  the 
luine  coon  treni  (loipn  to  1019,  ftt  which  potnt  aagar  could  (till  be  detected.  The 
diet  of  tlw  [KUient,  and  hi> (general  mnnner  of  life,  vcrc  llie  kuuc  as  bcfuic  Sugar 
was  never  eniordy  expelled  from  the  urine,  tnit  In  itreticih  the  patient  *u  iiiucli 
impTovcil  iKit  he  couM  wiJk  wrerul  milet  ilaily.  The  headachei  were  felt  no  tnoie, 
aud  the  bad  taitewat  much  railij;ated.  He  reltirnc^loliiihonie  Mid  tohi*oceupatioii, 
and  wu  able  to  work  mare  or  less  for  ax  laonth^  when  he  was  taken  with  licnl- 
pleeia. 

Dr.  Dusker  wfems  u»  that  be  ha*  amilarly  treated  a  case  of  'liaheles  and  bu  from 
lime  lo  ihne  ci.inuncd  the  urine  and  e«tiraaied  the  <|uanlity  of  nrea.  lie  hu  cot)' 
Armed -the  e>:pencD.c«  above  recorded;  and  beddet,  ha*  ahowi^  whit  we  dlil  not 
■UanpC.  that  ihc  qiuuttity  of  iica  diminiihod  \-erf  maikedly  under  the  irealmeBt. 

In  the  following  much  severer  cose  the  apparent  rejtilts  of  treatment 
were  less  decided  : — 


I 


Pl^ettl  imililHt,  /»*  mnd  a  kalf  jtar^  tIairJimg,  a^partnUy  tamtJ  iy  a  fall, 
camfluatrd  wlJk  utnout  ifcrtwou  tymftoms—Timf^ary  itnefit  /ram  itntral 
gaJtstin'ia/i>m, 

Cask  CXCll. — Mn,  L. ,  a  married  lady,  under  nuddleoge,  wasicnt  toiuMarch^, 
lS;3.  Two  and  a  half  yean  before  ihe  had  a  leTCTC  full,  wliicli  prixJuioi  a  concur- 
Hon  of  Ihetpine.  and  laid  her  up  for  a  weeh.  In  a  few  tnontbi  came  oa  ezeeuive 
Ihint,  conitipBtion,  and  suf^ai  in  the  orinci  She  had  been  through  vactou*  fornit  of 
treatmott  and  conHiLcd  herself  to  hcaii>brcail,  and  was  then  drlnklii);  Belhoda  wUer. 
ttUcb  aeemed  to  do  her  good.  Her  eoniiitlon  was  ai  followt:  Specific  (gravity  of 
urine,  1049  ;  dx  {allan*  p«ned  diily  part  of  the  lime,  and  when  the  paid  no  regard 
to  txt  dicL  Con uderable  facial  neuralgia,  ^rcat  thitat,  a  fecluii; of  achlnic  and  itlff- 
nea  in  le^  with  paini rcMtnbling grow ing  ^valiu;  iiuomnia,  partly  owirit>Io  the  fact 
that  >hc  watobUgcd  to  i;rt  up  several  liincMhiring  the  night  to  pa»  wnl«r;  and  ten- 
deroeu  of  dorMl  and  lumfar  Tcrtehne.  Treatment  tiycentralEalvBiiimiioii  bithfully 
BKd  hron^t  down  the  specific  gravity  of  the  nrine  to  1040^  but  never  lower  tlian  tliat. 
■Babied  her  to  paja  the  entire  niftht  without  rinnglo  make  water,  and  teliered  maoy 
Bf  her  eencrW  dctvoui  ^iDptonu,  and  thb  was  all  it  accoinpluhed. 


Cirrkaiit  of  the  Liver. — The  pains  that  accompany  this  disease  may 
be  relieved  by  various  ctcctrical  appltcation«,  and  it  is  fjo^'ble  that  the 
disease  might  be  aitcsted,  in  soiue  ca&es  at  Icaa,  iirovided  the  treat- 
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ment  was  began  early  and  faithfully  carried  out  We  haveknownonc 
case  to  be  somewhat  bcnclilcd  in  this  way. 

DropiUal  Effusions, — Dropsical  cGfu&iotis  arc  susceptible  of  licat- 
meat  by  the  electric  currents,  even  niiea  they  depend  on  incurable  dis- 
eases of  the  heait,  liver,  or  kidcie}'«.  Galvanization  and  laradizattoa 
may  both  be  tried  with  strong  currents. 

In  cedmia  of  the  lower  limbs  we  have  found  both  gatranization  and 
faradisation  temporarily  and  sometLoaes  pennaueoUy  eiBcactous. 

central  Jwefay  Iht  rtmll  of  vahmlar  ktart  ^istAtf^PMter/ui  /aroJit  ttartrntt, 
baJutJ,  srtatly  iittrtai*  tk<  ittrflvrjr  aelitn  */  th*  ladtityt,  amj  4t*ti^i  tJU 

drtfsiaU  tffutiaH. 

Case  CXCI  II.— December  13. 1870,  we  were  called  10  see.  with  Dr.  SamuH  T. 
Mubbard.  a  Indy  aeeil  about  Uiiicy-five  yacs  wbo  wu  luffcrlng  (rDm  gcncT*]  drufi^. 
Tie  kbdonicn  wsi  cnormotuly  duteaOed,  uvd  the  lower  limb*  were  dosble  theii  bm- 
maliUc.  TIic  paiiCRl  wu  &  (r&il,  Jelicale  woman,  uid  for  yeVfttMil  mffcicd  Irotn 
vklvulu  iliieai«at  ibe  lieart  ie«uJtinj{  rrutoariicnlaf  iheiunitlnn. 

The  ktdncyk  wefc  alinoit  enlirely  tniutive,  to  (iut  ihe  voided  not  more  than  *  tea- 
»poijQfu]  of  mine  at  t  liiue,  and  the  BgifrcijMc  qiuuliur  tcacied  dynng  lwcniy*&>iit 
hours  wu  bul  «  lilfle.  All  thai  we  cuuld  I»>p«  (o  urornplUh  wm  to  whip  uji  tbe 
*eeie1oiy  proccu,  and  Cor  tl>h purpose  n  Car^iic  current  o(  great  inteniilj  vudirecleJ 
throi]|;h  both  kidneys  and  tlw  Uiwer  UbiIml  The  cuiicnt  woe  to  ihc  (wlieni  hardly  ap- 
preciable, notwicluiandinit  the  great  urcncch  of  curreiii  uiel,  and  yet  the  flow  of 
urine  wu  Ed  mcrcaiod  that  during  the  next  Iweiity-foar  houn  a  grc«ler  amount  WM 
voided  (lian  eIic  viaa  oceuatonicd  to  paaa  whca  in  bcr  ordiaary  beoltlk  The  afpfia- 
liot»  were  reputed  blieen  time*  (the  IncreaMd  amount  of  urine  wcreled  be^  kept 
up)  until  the  water  hod  diuppeued  from  the  abdomeD  xoA  leg&  Tloa  wm  ealy 
one  of  tcvctal  prcTiouiaitaciu,  «iiij  her  i>uencili  was  w  muck  rodttced  by  eoaiiButd 
GuHcrinj;  tlut  iJie  gnLdually  nnk  ami  died.  ELlectrizalton  eridently  prolonged  liCif  nni! 
by  relieving  the  pre»ure  00  the  luagi,  uuch  alleviated  Ih*  dbtiMa. 

Bright  t  Disease, — TheorcticaUy,  local  galvanization  throu([h  the 
region  of  the  kidneys  and  central  galvanization  ought  to  be  of  service 
in  the  early  stages  of  Bright's  disease.  The  nutrition  of  the  kidoeyt 
might  thus  Ije  improved  dtreclly  and  indirectly. 

Wc  have  not  yet  experimented  a>  much  in  tbis  directioa  as  we  coubl 
wish. 

Dr.  H,  J.  Pratt,  of  Denver,  Colorado,  reports  a  case  of  Brighl'f 
disease  where  the  galvanic  current  applied  over  ihe  drop(ical  abdoroen 
and  general  faradiialion  resulted  in  relief  of  the  dropsy,  and  in  a  dlnu> 
nution  of  ihc  amount  of  albumen  and  of  the  hyaline  casts. 

Rhinitis  [Catarrh). — Subacute  and  chronic  inflammations  of  mucotn 
membranes  are  susceptible  of  elecErica)  treatment — may,  ind««d,  be 
permanently  as  well  as  temporarily  rrlicved  by  it,  though  but  nrely 
does  it  work  an  entire  cure  unless  aided  by  other  rneasures. 
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Aside  from  any  chemical  effect  of  the  current,  its  m«chantcil  actiot 
t]on«  would  be  Mfficieni  to  Iheoreticilly  accoun  for  the  relief  it  gives 
to  inflamed  mucous  membranes.  Stellwag,  speaking  of  irritiuiis  in 
genera]  in  the  treAtmeiit  of  external  intlaininatioiis  of  the  eye,  uses  the 
followiog  language  :  "The  irritatico  which  iheysct  up  in  the  tcasoiy 
nerves  being  carried  orer  to  Ihc  vaso-molor  nerves,  may  cause  a  con- 
tiactioii  of  the  calibre  of  the  vessels  when  they  are  in  a  condition  of 
relaxation.  This  is  done  by  the  excitation  and  invigoralion  of  the 
atonic  muscular  fibres.  The  resolution  of  the  infknunation  is  favored 
by  ihc  lesseaing  or  reinoval  of  the  congestion,  which  ts  one  of  the 
causes  of  the  unfavorable  course,"  ♦ 

The  theory  is  fully  plausible  that  electiidly  operates  to  a  less  degree 
in  the  same  way,  for  its  primary  effect  is  to  incieasc  the  amount  of 
blood  in  the  mucous  membrane  to  which  it  is  applied,  and  expenence 
shows  that  this  hypei«mic  condition  thus  created  soon  passes  away,  f 

The  same  explanation  will  apply  to  the  action  of  electricity  on  all  the 
mucous  tnembtanes — the  eye,  the  e»r,  the  pharynx,  larynx,  and  uretlira. 
Certainly  the  uUiniate  result  of  eleclrizalion  is  to  give  tone  to  the  mu- 
cous membranes  as  lo  other  tissues  of  the  body.  (For  iiieihods  of 
treatment  of  rhinitis,  see  Anosmia.) 

CatmrrA  of  aikt y*ai^  sloMtliMg — CvmpUt*  and  ffrman*nt  rtftvtry  under  htsi 

Casi  CXCIV.— Mr.  K.,  H.-cd  xS,  was  icrcncd  tu  lu  b;r  Dr.  D.  B.  St.  John  Roan. 
Vol  eight  yexn  the  paiienl  h«il  been  >lllii:lcil  with  auol  cfltiirh,  of  a  moU  peruuent 
lad  uiBoying  Ijpc.  W«  npr««Md  douhc  m  lo  Ihu  tffifacy  af  iIm  el«Mnc&l  tr«at- 
mcnt  io  htr  cue,  and  staled  ilial  if  ic  wu  undcttoken  U  would  he  mil  Pimj  ta  be 
moit  j>CTw««ing  in  order  lo  (e*t  it«  «(fic!icjf. 

The  [Mlient  «au  witling  uul  uixiout  to  Iry  thit  or  wy  other  m«ltii>d  (hftt  offered 
ibe  ttlifhlcst  chance  of  relief,  tnA  Ivt  ae*rly  four  monihs  the  lutMiutted  to  ttw  pro- 
poted  Imtntcnt.  From  four  In  fck  ordinu-y  Uied  iinc.carl)un  t«Ut  were  tued.  and 
the  IreMtincnt  uru  both  cdcmal  and  iDtemaL  About  uMty  B{iplic«ttoi»  wcic  fiivcn, 
ud  the  KMilt  wu  m  coniplcCe  rccovwy. 

Over  four  years  have  now  elapsed  since  this  case  was  first  published, 
but  The  patient  has  never  felt  a  gyinpcom  of  a  return  of  the  difli- 
culiy. 

AiKsptia,  or  Loss  of  Sense  of  SmeU. — A  very  frequent  result  of  long- 
cootinued  ihtnitix  \i  partial  or  complete  anosmia.     The  acute  farm  thai 

*  JHlcaaa  of  the  Eye,     Tron^lftted  by  Drs.  Huklcy  uid  Kuota,  p.  a6. 

f  Oohfccw  kas  ihuwn  thai  the  capillaries  of  the  Diclitatine  membruie  of  the  frof 
eonlraet  Inuttveredjr  nndcr  the  htfluence  of  powerful  cloemcal  ahocki.  (fiUIiDlli'i 
Sofcicd  Patholoic)r.     Tianklaled  by  l>i.  C  E.  Hacklcy,  p,  J].> 
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aiipeara  in  the  early  stagn  of  severe  colil  usually  p^ues  away  witliout 
trcattncnt  on  Ui«  fiubsidvDce  of  the  inlliininatioD.  Id  sooe  ciw3 
anosmia  is  supposed  to,  and  probably  does,  result  itxua  aavXcss  and  too 
prolonged  use  of  ovcr-unuting  injections.  Thcfc  are  variou*  gradu 
of  the  dixasc,  from  simple  and  Bcatccly  perceptible  obtuscocss  of  the 
smell  to  absolute  inability  to  detect  any  odor  vrhaiever. 
Kerosene,  cuflfec,  iUuJiiinaiin^;  gafi,  niake  no  loore  iiu^es- 
sion  tlmn  iubstanccs  of  a  negative  character. 

Anosmia  may  alw  rcault  from  ccnttal  as  well  as  pcnphera) 
lesion. 

The  /rM/m/ff/ of  anosmia  may  be  both  external  and  internal. 
Tlie  external  ireatntciit  is  the  santc  a»  that  rccomniended 
for  rhinitis,  except  that  tlic  current  shonid  be  mudi  stronger  ; 
the  internal  treilment  consists  in  the  direct  application  of  a 
metallic  electrode  tu  llie  inucous^  mcitibrane  of  the  nasal 
pa&iagci.  Wc  have  used  for  thb  purpose  an  insulatcfl  clcC; 
trodc,  with  a  metallic  bulboua  extremity  that  can  be  run 
some  distance  up  the  inferior  nieaniK.  An  insulated  Eus- 
tachian catheter,  containing  a  wire  with  a  bulbous  extremity, 
serves  very  well  the  purpose,  or  a  common  silver  catheter, 
Nasal  Kko  ^"'"s"'*''^'''  "'"X  1**=  "*>=d  i  oi,  indeed,  any  flexible  luctallic 
irwlc.      electrode  of  proper  size. 

AtMimia  fxiiting lit yeart—JmfeMtmfHt  mmtfr  trealinent  ly  bAU/ar^ivUUm. 

Case  CXCV.— Mr.  \l.  1..  a  Ri«4lnl  •tmlmt.  ts«d  30,  wureCeRcdtaB*  by  Dr. 
Kooia,  May,  iS£9.  Some  tix  year*  prcirioiuty  th«  pAlienl  lud  ttliea  Irain  a  bur*e  vd 
sustained  kvcic  1irul>cs  >buut  the  h»d  an)  face.  Pram  thai  Uom  he  hid  beep  snaUa 
10  dlMlDKDlih  au}'  uilur  with  the  Mnptiun  of  itui  of  fmb-groond  ooHm  and  hmaamm 
oil. 

A  powerM  uppllcaiion  of  tlic  ruradlc  cuirent  mu  made  an  either  tide  of  the  txtdf* 
of  (he  nose^  near  the  eyes,  enabling  him  in  ihe  coune  of  ■  few  houn  to  is»ell  Etinily 
certain  si  rang  perlumei. 

On  the  fcillowini;  maining,  however,  he  wai  snrpriacd  to  find  hiqudf  able  10  melt 
toliocco  smoke,  camjihor,  etc 

Hi*  KnM  of  wncll  tenuitned  thv*  aculs  until  thcec  or  four  in  the  afteroooa.  who 
il  nidilcnly  <!i«pi>caiei1. 

A  Mv«nd  applieatLon  wai  fallowed  by  ihe  beneHeial  mull  of  the  firtt,  and  whh 
oolya  pMtUl  relaptc,  while  chc  ihinl  and  fourth  a^anees  rendered  hua  touible  to 
mast  of  ihc  ordinary  odon,  ■ 

Anasmia  anoeiatmf  taitk  latt  if  th»  tnuf  a/  ivU — Ktrntry  iitdtr  UraJittJ galwtmi' 

CaskCXCVL— Mn.  H.,  tent  to  nt  by  Dr.  A.  N.  Broekway.  t^Ai.  « 
ini;  Ciom  a  Kvcre  sikI  (Iiiudig  iia^il  uttarrh,  and  auocialed  with  thia  cUimm  ' 
en<ii|ikie  lots  of  the  scntc*  ol  title  and  (inelL 
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It  «aji  ■like  lo  the  polient  whether  die  lie  the  moot  delkate  murael  or  the  dryUt 

^crul,  iH   whrlher  the  inhaldl  tlie  |>cifuinc  uf  the  row  or  the  miMt   tliMi^eMbU  of 

odocv     Tlii*  condiLion  hu  exutcd  for  nevual  ycari,  but  under  the  influence  at  ihi 

Salvajilc  CBtreni,  apf>licd  both  to  the  inueoM  tnembtanc  ijf  the  naui  pvugo&anil**- 

t<tatUj,  ibc  wnKt  of  taite  itnd  vncll  griiflually  returned  to  ihetr  normal  ocnUncM. 

I  Toothacfit  {OdatUalgia), — The  pathological  conditions  that  give  rise 
to  tooUuche  are  so  vjjious,  aitd  the  anatumical  dilficultics  iti  the  way 
to  dit«ct  localisation  of  the  current  in  the  affected  nerve  arc  so  great, 
that  unil'orni  results  rrooi  electiical  treatment  cannot  be  expected. 

The  fauniliar  cau»e  of  toothache  is  exposure  to  cold.     Although  the 

^Dcrvcs  connected  with  decayed  teeth   ore   more  liable  to  be  affected 

after  BiuJi  ex[wsitte,   yec  the  nerves  of  any  or  of  all  the  teeth,  even 

when  ihey  are  perfectly  sound,   may  also  become  hyperarslhctic  and 

cause  exceeding  distress,  cither  from  exposure  lo  cold,  or  fioiii  anaemia 

or  nervous  cxliaustioii.* 

.The  applications  may  be  external  or  iniemal,  either  with  the  faradic 

galvanic  currents.     The  galvanic  is  preferable,  since  by  it  we  can 

put  the  iniialjle  nerve  in  a  condition  of  anclcctrotonos  (see  p. 

iSl).    Exiem&lly  a  uioistcned  sponge  clccti«dc  coiinucCcd  with  the  posi 

pole  may  be  applied  for  a  few  minutes  over  the  seat  of  ihe  pain, 

wliilc  tlic  other  is  held  in  the  liaiid  of  ihc  patient. 

The  application  may  be  made  internally  by  means  of  a  snull  insulated 
electrode,  M-ith  a  metallic  extteraily.  (The  nasal  or  laryngeal  electrode 
will  serve  the  purpose.) 

In  both  Ihe  external  and  internal  applications  it  is  well  to  begin  wiih 
&  mild  current,  and  gradually  increase  it  up  to  the  point  where  the 
patient  can  conveniently  bear  it 

Oifine  and  Oienineii  Oxygtn. — ^Wheii  sparks  of  electricity  pass  be* 
Iwccn  two  metallic  plates,  a  peculiar  adorou!>  principle  is  developed, 
which  has  been  termed  etone  (from  o^s,  to  atnell).  This  odor  \i  observed 
during  experimenis  with  apparatus  for  statical  electricity,  while  the  elec- 
is  passing  from  a  point,  when  a  discharge  from  asirong  battery  is 
It  through  a  number  of  sheets  of  paper,  and  also  after  an  object  h4» 
been  struck  by  lightning.  As  long  ago  as  t^Ss,  Von  Mantn:  observed 
that  electrified  oxygen  gave  forth  an  odor  much  like  thit  which  is  ob- 
Eer\-ed  after  a  lightning  stroke.  Thi^odur  was  usually  described  as  "bul- 
phuious."  Mr.  Schonbein,  who.  in  1840,  Jirsl  called  formal  attention  to 
020ne,  first  discovered  that  it  appears  at  the  positive  pole  in  Ihe  elec- 
tiolyzation  of  water. 

'  Frammhold  ^ves  ui  imcmiing  chapter  on  Udonial|^  Klicuiuiiila.  Sec  liii 
RlecIro(h«ra]iie  mil  lieiuniieier  Kuukxicht  nuf  Nervcn-Krsnkheiien,  1865,  pt  404. 
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The  observer  abo  found  that  this  {iccuUar  o(lorU'crou&  priiici|i1ecsn  be 
prcscivcd  in  glass  vessels  for  a  very  long  time.  The  odor  may  be  pre- 
vented from  appearing  by  raising  the  letnpemure  of  the  liquid  to  a 
boiling  jiuiiH.  and  it  iiu/  be  at  once  neulralued  by  the  addition  of 
tiuilc  saiall  <iuaiitities  of  pulvemed  cbarcoal,  tin,  zinc,  iioHi  lead,  an- 
timony, bismuth,  or  arsenic,  by  a  little  mercury,  or  by  tntrodueing  iaio 
the  substance  ted-hot  platinum  or  gold.  It  is  produced  by  the  vlow 
oxidation  of  phosphorus.  It  is  disengaged  from  solutions  of  a  number 
of  the  salts,  and  from  tUlulcd  nitric,  phos|>horic,  and  sulphuric  acids. 

Mr.  Gann  roncluded,  from  his  experiments,  that  this  odor  may  be 
evolved  from  all  metals,  i>rovided  they  are  so  treated  as  not  to  become 
oxidi/cd  or  La  comlnne  with  other  mciali>.* 

Teiit. — The  test  for  osunc  proposed  by  SchCnbein  was  a  paper 
moistened  with  a  sohition  of  iodide  of  potassium  and  starch.  The 
oione  sets  free  the  iodine  »nd  gives  the  starch  a  deep-blue  color. 

General  Prepertias. — Ozone  is  active,  intcnsi6ed  oxygen.  lake 
oxygen,  it  faas  a  powerful  oxidizing  action.  It  is  about  half  as  heavy 
as  oxygen,  ami,  at  a  temperature  of  990°  (Cent.),  is  changed  back  into 
ordinary  oxygen.     It  is  only  soluble  in  oil  of  turpentine. 

Ozone  exists  in  the  atmosphere  in  greater  or  less  quantity,  which  is 
believed  to  vary  with  the  atmospheric  conditions,  and  to  exert  a  definite 
and  powerful  influence  on  the  health,  although  precise  and  satisfactory 
demonstration  of  the  nature  and  extent  of  the  laws  of  this  inSuence  is 
yet  wantbg. 

According  to  the  experiments  of  Prof.  Sch&nbein,  Mesiirs.  Mard^cr, 
Marignac,  De  la  Rive,  Becqucrcl,  rr^my,  and  others,  it  would  appear 
that  ozone  is  only  x  peculiar  form  of  oxygen  produced  by  electricity — a 
change  analogous  to  ttiat  which  the  solar  rays  bring  forth  io  chlorine — 
■od  that  its  presence  in  certain  quantities  is  essential  to  health.  Ac- 
cording to  Dr.  Boeclcel,  Prof.  Schdnbein,  and  Dr.  Billiard,  th«  presence 
of  cholera  or  malaria  is  attended  by  the  absence  of  ozone.t  It  'nfMU- 
tie  that  ozone  has  more  or  less  share  in  the  variations  of  the  physical 
cftnditions  tliat  have  been  ascribed  to  changes  in  the  conditions  of  atmofr 
pheric  electricity.  Ozone  is  found  to  be  especially  abundant  in  the 
atmosphere  after  a  thunder-storm.  It  is  also  supposed  to  be  prodnced 
by  decay  and  the  growth  of  plants.  It  destroys  the  impurities  of  the 
air  miasms  by  producing  oxidation.     It  has  been  estimated  that  "a 

'  Lcclura  an  Elcctiidtjr  lijr  Henry  M.  Noad,  Loodoil,  1S44,  p.  131. 

t  On  the  Influcnire  of  Varution*  of  Electric  Touioa  u  the  retnaM  Csut  of 
Epidemic;  aud  oLiicr  DiacMca.  By  Win.  Cru^.  iSti**  pi  414.  Sm  alio  Contdioa 
fox  on  Oione  nod  AaKaoDc;  Ua  a  rtauin^  of  what  a  kaown  of  lUi  tnt^ect. 
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volume  of  air  ootitatnini;  ygVf  ^  ozone  will  purify  540  volumes  of  pu- 
bid  air."  In  the  arts  o<one  has  been  iitiliied  for  bleaching  and  ditin- 
feciing. 

Ifiysiolexital  ami  Thtra^uUcal  Effects  of  Otone. — The  physiological 
effects  of  osone  tvave  been  studied  both  on  man  and  on  aniaials.  It  Ja 
believed  that  the  iKacing  and  inspiring  effect  of  a  dear,  crisp,  and 
sparkling  morning,  is  dac  in  ]>a.rt  to  the  great  amount  of  ozone  in  tlie 
atmosphere.*  When  it  is  held  in  combination  with  oxygen  or  comnnon 
air,  it  acts  much  lilie  oxygen,  but  more  powcrfnlly.  It  affects  the  pulse, 
the  respiration,  and  the  circulation,  in  variouB  ways,  according  to  the 
quantity  talcen,  and  the  leiniieraiiieni  of  the  individual.  In  this  respect, 
it  behaves  lilie  elcctiicicy.  It  has  been  thought  thai  ozone  is  formed 
in  1I1C  body  from  the  contact  of  oxygen  gas  with  the  blood,  and  there 
are  those  who  believe  that  it  is  absorbed  with  the  oxygen  in  the  air,  and 
is  carried  into  the  blood,  where  it  ukes  pirt  in  the  process  of  oxidation. 

There  is  a  possibility,  if  not  indeed  a  probability,  that  electricity,  in 
its  passage  through  the  body,  generates  o/onc  in  vei^-  minute  quantities, 
through  the  electrolytic  and  other  changes  that  it  produces,  and  the 
Iheoiy,  that  the  beneficial  effects  of  electriiatton  are  in  part  due  to  the 
ozone  thus  generated,  has  some  plausibility.  Hut  on  all  these  subjects 
very  little  is  known.  Expcritncnts  made  in  the  laboratory  with  ozone, 
artificially  prepared,  are  highly  suggestive.  Catarrhal  symptoms  and 
attaclts,  much  resembling  epidemic  influenza,  are  produced  by  long 
breathing  air  laden  with  oi'.onc.  It  i»  stated  that  it  would  be  diflicull  to 
distinguish  between  the  symptoms  of  influenza  and  tiie  symptoms  of 
an  over-dose  of  ozone.  Kxpcruiwnts  on  animals  have  shown  that  irriia* 
lion  of  the  mucous  lining  of  the  throat  and  noiiirils  with  febrili?  Kynip> 
toins  and  congestion  of  the  lungs,  may  be  quickly  excited  by  breathing 
air  conuining  a  large  perccnuge  of  otone.  If  animals  arc,  for  a  long 
time,  subjected  to  ozone,  they  perish.  In  their  susceptibility  to  it, 
however,  ihey  vary  widely.  A  rabbit,  breathing  air  mingled  with  ,^|,^ 
of  its  weight  in  ozone,  has  died  in  two  lioiu^.  Mice,  breathing  air  about 
l^^j  of  ozone,  have  died  immediately.  Rats  arc  more  susceptible 
than  guinea-pigs,  and  guinea-pigs  are  more  susceptible  than  rabbits. 
PigcOtis  are  <]uite  tolerant  of  uzune,  and  frogs  are  proof  against  it,  pro- 
vided they  have  abundance  of  water.  Birds  arc  specially  tolerant  of 
this  agent,  aa  might  naturally  be  inferred,  since,  in  the  higlici  strata  of 
Ihe  air,  where  they  fly,  ozone  is  more  abundant  than  near  the  earth. 

A  convenient  apparatus  for  the  inhalation  of  ozonized  oxygen  is  thai 

*  Dr.  SRidwtQ  Am.  Jour.  Med.  Sciences,  Oct.,  1S74)  gives  obHrvUioos  thU  o» 
f ««« ihU  ib«ory. 
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oTSietnen's,  which  contbb  of  a  glais  tube  lined  vrith  tin-foil  leives  thit 
are  connected  with  thv  curriint  from  a  [lowrrful  helix,  and  sliglitlf 
e«p;irat^  fioni  each  other,  so  that  in  passing  from  one  to  the  otlicr  the 
csirrent  is  intcrrtiptcd  with  sharks.  Through  this  lube  the  oxygen  pastes 
fiom  an  iron  receiver,  and  orotic  is  developed  \>y  the  action  of  the 
current  at  its  intemiiHions.  By  this  ap^iaralos  fifteen  per  cent,  of  the 
oxj'gcn  may  be  convened  into  oione.  A  glass  apartment  may  be  con- 
structed on  the  ^aiiic  pnnciplc,  in  which  ihc  patient  may  sil  for  a  tong 
time  and  sloivly  breathe  in  a  natural  mann<:r  the  diiTused  oxoni/cd 
oxygen. 

Dr.  C.  Lender,*  of  Berlin,  lias  succeasfully  experimented  with  the  in* 
halation  of  ozonized  oxygen  in  the  treatment  of  wounds,  and  has  found 
that  in  tualaria  and  varioua  conditions  associated  with  impure  1>Iood 
and  de]>faved  nutrition,  its  corrective  and  tonic  effects  arc  very  decided. 
In  this  cuuntry  the  therapeutic  effects  of  ozone  have  been  studied  bj*  Pt. 
Soss,  9nd  with  encouraging  results. 

Antosone. — This,  like  ozone,  is  an  active  condition  of  oxygen,  and  is 
produced  in  the  same  way  and  at  the  same  time.  The  fact  that  such  a 
condition  as  Anloxone  might  exist  was  suspected  bySdi5nbein  in  1858, 
and  its  properties  have  since  been  studied  by  Mcissncr,  in  1865  and 
1869. 

Hay  FiVer — {Stimmtr  Caiarrh — Rfite  Cetd— Autumnal  Catarrh, — 
We  have  recently  made  exteaiive  researches  in  this  strange  disease, 
and  have  shown  diat  the  nervous  sysicni  has  more  to  do  with  ii  iltan 
lias  been  supposed.  VVc  have  treated  two  ca»cs  of  the  disease  dur- 
ing the  atiaclc  by  external  galvanisation.  In  one  case  considerable  and 
in  the  other  case  very  decided  relief  was  obtained.  Dr.  W.  F.  Hutch- 
inson, of  Providence,  has  succeeded  not  only  in  relieving,  but  in  break- 
ing up  an  attack  by  central  galvanization. 

Aa  a  prophylactic  a  prolonged  course  of  general  bradization  or  ceo- 
tral  galvanisation  is  recommended. 

Acute  Disfojts — Fevers — Cettvaieseenee. — General  faradizatton  and 
central  galvaniEation  might  be  used  in  acute  diseases  much  more  thaa 
they  have  been.  When  quinine,  iron,  etc.,  are  used,  these  methods  of 
electrization  should  he  used  both  for  their  sedative  and  their  tonic 
efTecIs.     That  the  pulse  and  tempeniimc,  when  abnormally  high,  can  be 

*  Pu  unreinc  Blul  und  Kcin«  Retnigung  durch  nc^iiv^lectiischm  Savoitaf 
(Oxan).  AIm,  Snucrstvff  lud  Omnwiertlolf,  D<b«t  ihnr  Anwrndimc  bd  Vcnrfln- 
ilclcn  n*ch  einem  tm  Berliner  Inhalatonnm  gc)utl(en<n  Votrkf^  Compw*  alio  Di. 
A.  H.  Smilli'B  excdlnit  paprr  on  Oxygen  Uu  M  a  Remfdy  to  Discus.  Mc«  Vok, 
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reduced  by  general  faradization  and  central  galvanization  we  have 
abundantly  established  by  many  observations,  and  the  greater  tonic 
effects  of  these  methods  of  using  electricity  are  now  conceded  every- 
where. 

The  introduction  of  these  methods  to  the  treatment  of  acute  and  sub- 
acate  diseases  offers  a  great  field  for  enterprising  general  practitioners. 

Dr.  Glax  treated  thirty  cases  of  typhoid  fever  by  galvanization  of 
the  cervical  sj-mpathetic,  and  succeeded  in  reducing  the  temperature 
and  diminishing  the  fever. 

In  convalescence  from  any  acute  disease,  general  faradization  and  cen- 
tral galvanization  are  a  great  assistance,  and  have  been  considerably 
used  for  that  purpose  by  ourselves  and  other  observers. 

Obesity. — Obesity  has  been  treated  by  powerful  faradization,  with  a 
view  to  produce  absorption  of  the  adipose  tissue,  and,  it  is  claimed,  with 
some  success.     The  applications  are  directed  through  the  abdomen. 

Chronic  Alcoholism. — Without  attempting  to  consider  the  many 
symptoms  associated  with  alcoholic  poisoning,  or  attempting  to  define 
the  possible  pathological  changes  that  may  appear  in  the  membranes 
of  the  brain  and  spinal  cord,  we  would  here  simply  call  attention  to  a 
certain  impairment  of  motor  power  in  the  lower  extremities.  This  loss 
of  power  simulates  paraplegia,  but  as  a  rule  is  only  partial  or  incom- 
plete. 

It  is,  however,  sufficiently  distinctive  to  deserve  the  term  of  "  alco- 
holic paralysis,"  and  is  indicative  of  a  condition  more  rooted  and  severe 
than  the  familiar  general  muscular  and  nervous  debility  that  afflicts  the 
habitual  drinker.  While  in  many  cases  of  alcoholic  paraplegia  it  is 
evident  that  certain  pathological  peculiarities  must  exist,  such  as 
chronic  meningitis  of  the  cord,  on  the  one  hand,  and,  on  the  other, 
thickening  of  the  membranes  of  the  brain  and  spinal  cord,  together 
with  a  wasting  of  their  substance,  it  is  in  other  cases  as  certainly  evi- 
dent that  no  such  structural  change  is  present.  On  no  other  supposition 
can  we  account  for  the  rapidly  and  permanently  beneficial  effects  that 
so  frequently  follow  the  use  of  electrization  in  cases  of  alcoholic  para- 
plegia. 


ELECTRO-SURGERY. 
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BUHrosurgtry  it  that  bramk  of  tieflro4htrapeuties  whien  intJu^n 
tht  eUitrUat  treatment  iff  the  dinases  commonly  known  at  surgital. 

Besides  the  funr  mctlical  appIiciilion»  of  elect  ricity.^looilizcd  fara* 
dilation,  localized  galvanization,  general  faradixatioa,  and  central  gal- 
vanization— all  of  wliich  may  be  used  for  surgical  diseases,  it  includes 
^ahano-taultry  and  tJectroIysis,  both  of  nrhtcli  may  be  regarded  as  pe* 
cnliar  lo  this  dciarUncnl. 

Siil<?ry  vf  EUelro-Swgery, — The  history  of  surgical  electricity, 
though  to  a  considerable  degree  interwoven  with  the  history-  of  clectio- 
therapeuiics  in  general,  is  yet  tufficicnily  distinct  to  entitle  it  to  special 
consideration. 

Electr<>-9utgcry  was  bom  in  one  of  tlie  darkest  eras  of  electro- therft' 
|)eutic!>,  the  decade  JuKt  preceding  the  grefit  discovery  of  induction  by 
Faraday,  in  183 1.  The  distrust  and  neglect  wiih  which  at  this  period 
especially  electro- therapeutics  was  regarded  by  men  of  science  was  due 
partly  to  the  reaction  that  inevitably  followed  the  extravagant  hopes 
that  had  been  raised  on  the  discovery  and  populaii nation  of  the  voltaic 
pile  at  the  begbning  of  the  century  ;  partly  to  the  inconstancy  and  un< 
reliability  of  the  pile  itself,  partly  to  the  almost  absolute  ignoranoe  of 
the  profession  concerning  the  indications  for,  the  ctTects  of,  or  tlic 
methods  of  using  electricity  ;  and  partly  also  to  the  fact  that  it  was  con- 
founded with  mesmerism,  which,  after  creating  absurd  and  wide-spread 
excitement,  had  fallen  into  deserved  and  permanent  neglect 

It  was  in  the  middle  of  thi.t  era,  in  the  rear  1825,*  when  the  cause 
of  cicctro-thcra|>cucics  seemed  hopelessly  lost,  that  Sarlandiere  f  called 
renewed  attention  to  this  despised  agent  by  propotiing  the  employment 
kA  <U€tr»-puaclur€,  in  order  to  bring  the  current  more  directly  to  bcai 
on  the  deeper  tissues.  The  fitst  experiineiits  were  made  with  statical 
electricity. 

The  subject  was  Afterwards  studied  by  Magendie,  who  used  electro- 

*  Two  je«n  previoa&lj  (1833)  Ptirott  wul  Dunuu  hsd  attempted,  with  tonac  tnc- 
cea^  tbe  dinalulii]n  of  nlcnli  of  tlie  bliddcr  in  *atmi](;  and  many  years  herore 
tome  RirpcAl  diwttn  had  been  treated  ilcclricslly,  but  (lie  rahject  wai  not  lyctemui* 
ally  Ua<iied  uniU  if!is. 

t  Mtmolrci  nir  r^lecLro-punciure,  Vxva^  iSaj. 


^L     t  Mtmolrci 
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puncture  with  the  galvanic  current  (galvano-punciure)  in  ibe  tKHflwal 
of  vAiioiis  diseaies.  At  first  elcccro-pimcture  wa&  u&ed  niedicaUy  uwr 
tban  surgically.  Tlie  treatment  of  aneurisms  by  this  method  wit  of  i 
later  da.te. 

The  idea  of  oiisiug  coagulation  or  the  blood  bygalvano-punctnrev^ 
originally  suggested  hy  Scudamore,  and  in  tSji  Gu^rard,  Pravaz,  ud 
Leioy  d'Etiolles  proposed  the  tresuiicnt  oT  ajieurisin  by  thtsincthal 
which  was  first  practised  by  B.  Phillips,  about  the  year  1831,*  and  ttta- 
wards  sttidifnl  by  Liston. 

In  t839  Schuster  succcMfully  employed  eleclio-punciure  for  the  tml- 
mcnt  of  hydrocele  and  other  serous  effusions,  and  in  184J  he  reported 
his  successes  to  the  French  Academy. 

In  1839,  and  the  following  year  also,  Cnissel,  whose  name  u  w 
prominent  a  figure  in  the  history  of  electro -siugcry,  began  his  inveM^p- 
lions  on  clectTolysis.t  His  experiments  excited  little  interest  ta  k 
professiou. 

In  1843,  also,  Sleinheil  and  Heider  suggested  the  theory  that  tte 
nerves  of  teeth  might  be  killed  by  placing  a  pladnam  wire,  heated  bj 
the  passage  of  a  galvanic  current,  in  the  cavity,  and  in  1845  Heida 
first  successfully  employed  tliis  method.  He  used  for  this  purpcnc 
one  very  large  element  of  Grove.  The  operation  took  but  a  te* 
seconds. 

In  1846,  Crussel,  whose  name,  as  we  have  seen,  is  also  to  be  remnn- 
bered  as  the  founder  of  electrolytic  treatment,  successfully  removed  bjr 
the  heated  platinum  wire  a  "large  fungus  hsematodes,  situated  in  ibe 
frontal  and  ocular  region." 

In  the  same  year  Petr^uin,  of  Lyons,  obtained  successful  resnlu  ■ 
the  trealRienl  of  anettrlsms  by  galvano-puncture.  The  year  1S46  tnf 
therefore  be  regarded  as  one  of  special  significance  is  the  history  of 
electro-siirgeiy.  Ahotii  this  time  alM>,  the  same  treatment  was  used  bf 
BuFci,  of  Italy. 

In  1847  ticrtani  and  Milani  first  treated  varicose  veins  by  gali 
puncture.     In  the  same  year  Crussel  ptibli$hed  his  method  of 
ulcers  by  availing  himself  of  the  electrolytic  powers  of  the  galvanic  cl^ 

*  BridlMtt^  Surgery,  p.  513. 

f  nMDmhold,  KleclroiherKple  mil  bnomderer  Rikkiicht  »vi  Netven-Krwikhcitc^ 
Pat.  1865,  p.  104. 

The  lint  cxpai meals  with  electfoljrsit  arere  nadc  iBMcIt  ouUcr  than  thU;  dnot. 
nrcording  lo  Brenner,  Hongliadiiii  and  LMBtio  had  uied  1  nee<lle-shap«d  tltcitaJ^ 
coBoected  nrilli  lh<  nqp^vepole  (prolwbly  of  a  voltaic  pile,  which  ma  tlMnjnd  ced- 
ing tnlo  notice),  for  the  ircaiincnl  of  ganeicnc.     ^If  a//lieatiom€  dtl  Gatvamum 
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This  aulbor  observed  th4t  when  two  u)ctaUic  plates  are  con- 
nected with  the  poles  of  a  galvanic  ajiparatiis  And  applied  to  the  bodjr, 
vcrj-  difleieni  ciTfcis  were  produced  at  the  two  poles — the  positive  act 
ing  like  an  add,  and  making  harder  the  tissue  ;  the  negative  like  an 
alkali,  and  causing  an  increase  of  fluid.  Oo  the  strength  of  this  ob- 
servation, Crussel  treated  ulcers  and  cancets  bj'  a  flow  connected  with 
the  poutive  pole  of  tlie  apparaiut,  while  the  negative  was  in  die  hand 
of  the  patient.  The  result  of  this  trcatnumt  was  to  cause  a  scab  to 
ibrtn,  wiiich  fell  off,  leaving  tlie  sore  smaller  and  more  heolthfu]  in  ap- 
pearance.    Repented  treaunent  of  tlits  kind  wrought  ctire&. 

Id  the  same  and  the  following  year,  CTii»se)  foniially  called  the  at- 
tention of  the  profession  (o  "  the  electrolytic  method  of  cure."  •  For 
the  treatment  of  strictures  another  method  was  subsequently  inves- 
tigated by  Willebrand,  Welt*,  Ciniselli,  and  has  recently  been  revised 
by  Scoutctcn,  Mallcz,  Tripicr,  and  others.  In  1850  Marshall  sug* 
gestcd  and  successfully  employed  the  galvano-caulery  in  the  treatment 
of  fistulx. 

In  1853  Bauingarten  and  Wertheimer,  with  the  cooperation  of  Mai- 
gaigne,  uiccenfully  operated  on  an  aggiavate<1  case  of  varicose  veins  in 
the  arm. 

In  1853,  also^  Cinisellt,f  who  still  cultivates  with  distioguisbeil  suc- 
cess the  department  of  electrolysis,  first  established  by  experiment  that 
tAt  aiiaiUs  apptar  at  tht  ntgatwt,  and  thi  adds  at  the  posUitft  pole. 
His  method  of  demonstration  was  to  lay  a  piece  of  flesh  across  the 
edges  of  two  Tessels  filled  witli  di^ttillcd  watrr,  and  alternately  con- 
necting each  of  the  vessels  with  a  pole.  The  acids  were  found  in 
the  reuel  containing  the  positive  pole,  and  the  alkalies  in  the  ves- 
sel conlaming  the  negative.  Tlic  piece  of  flesh  was  shrunken  and 
burned.^ 

In  1S53  Kllis  first  used  the  heated  platinum  wire  for  cauteriution 
of  the  cervix  in  inflammations  and  ulcerations.  In  this  same  year 
Hall  BuccssfuUy  treated  a  case  of  ununited  fracture  by  galvano-punc- 
turc. 

A  great  and  important  impulse  was  given  to  galvano-cautery  by 
Middeldorpff,  who,  in  1S54,  published  his  celebrated  work  on  the  subjectj 


•  Die  Eltclrolyti-etie  llcilmcihode.     Xeue  MeiI..Chir,   Zxiinag,    1S47,    Nol   7. 
MnL  Zcilung  Ktusluidt,  1847  md  1848.     Quoted  hy  Mejvr,  op^  dt.,  p.  474. 

1  Deir  ulonc  i^ltidca.  dell'  dcciridta,  Ctanoma,  1S52. 

%  Brenner,  UDiemchoiii^  nnd  Dcobachiungcn  kuf  don  Gebicte  det  Eleklrother- 
■{tic,  Bd.  it.,  p,  a6s. 

I  Tie  Giilrino.C«UT:ic,  BretJau.  1834. 
42 
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In   1S55  Dcniaiquay  removed  a  swelling  of  the  siibniaxiUary  |[1n4 
by  galvano-pufictute.      In  Uie  same  je»r,  Vcrgn6s  aad  Poey  pul 
their  experiments  on  Ihe  removal  of  poisonous  metals  firom  the 
the  electro-chemicaJ  bath. 

In  1856  iioula  caused  resolution  of  tumors  in  a  number  of  cases tf 
magnclo-elcctiicily,  applied  by  means  of  metallic  disks.  Tiiro  cases  d 
swelling  of  ihe  parotid  gUnd  were  in  this  way  entirely  cur«l.  In  Ik 
same  year  Meding  extracted  mercury  from  a  patient  who  hod  lo^ 
sunfered  from  inercuiial  ix>i»oi)ing,  by  means  of  the  etectro-cbeiaial 
bath. 

Id  1858  and  1859  Zsigmotidi  published  the  result  of  his  succcsAI 
experience  with  galvano-cautery  after  the  system  of  MiddeldorpC  ti 
■859,  also,  Dclsianchc,  Lchmann,  Burdcl,  and  Thevisscii  reported  uc- 
rcSBCS  in  llic  txcatnjcnt  of  hydroccli;  \>y  JaradopunctHre. 

In  1861  Braun  and  Von  Cruenewald  introduced  the  galvano-cantaT 
into  gynecology,  where  it  bas  since  been  employed  for  the  removal  ^ 
polypi,  excision  of  the  cervix,  and  so  forth. 

Both  in  the  extent  and  the  variety  of  his  operations  in  this  dcpvl- 
ment  Middddorpff  far  surpassed  oil  his  predecessors.  He  devised  \ 
powerful,  though  somewhat  bulky  apparatus,  as  well  as  various  bumen 
and  loops  for  operating  on  difTercnt  |>art<i  and  organs  of  the  body. 

In  1867  Althaus  *  revived  the  altcntion  of  surgeons  to  dte  suigicil 
powers  of  electricity,  by  reports  of  successful  experiments  in  the  Ire* 
men!  of  nnvi  .ind  tumors  of  various  lciRdi>  by  elecirotyzjilon. 

During  the  past  five  years  extensive  rcMrarchcs  have  been  nude  it 
nearly  all  ihe  prominent  departments  of  Kleciro^rgery  by  the  anthan 
of  the  present  treatise,  f  The  results  of  the  researches  arc  recorded  a 
this  section.  Fxperiinents  made  in  those  departments  of  FA'clro-Plrf 
siology  bearing  on  Electro-Surgeiy  have  already  been  recorded  to  tit 
section  on  ElcctroPhysiolo^.  Huring  the  same  period  the  rormi 
departments  of  F.lectro-Surgerv-  have  been  tmdied  by  .Allhatts,  Voe 
Bmng,  Byrne,  Groh,  Neftcl,  Duncan,  Newman,  Voltolini,  Caldwdi 
Prince,  ourselves  \  and  others. 

Surgual  compartd  v/iih  MedUal  EUctrteiiy.  — In  comparing  this  hi^ 
tory  of  turgieai  with  that  of  medical  electricity,  we  obicpre  a  oumbtt 
of  interesting  points  both  of  similarity  and  of  contrast.  Surgical  n 
nmch  younger  than  medical  electricity,  dating,  as  wc  have  sc«ii,  Gvm 
1825.  In  neither  departmcntbaa  the  progress  been  iiaiforra  orcoosiswat. 

"  Twnort  and  olh«  Surgical  Diwut«.     1867. 

f  aiiiieal  RMcatchw  in  Elcctru-Surccty.     By  K.  D.  Rockwdl,  A,M.,  M.D.,  iri 
GcoTice  M.  BcMtl,  A.M.,  M.U.     WiUiam  Wood  ft  Co.     i8ri- 
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Eras  of  extmvagant  expectation  have  been  followed  by  eras  of  indif- 
ference, although  Willi  siiigical  eleciriciiy  Ihe  contrstt  has  been  rnucb 
less  marked  than  wiih  medical.  The  inlercst  that  was  aroused  by 
the  introduction  of  electro  pUQCt arc  in  1835.  of  electrolysis  and  gal- 
vanocautcry  in  1846-47,  was  followed  by  a  reaciion  o!  neglect  that 
allowed  tlie  wliolc  subject  lo  sink  into  nearly  absohite  foige [fulness. 
The  progress  of  surgical  even  more  than  of  medical  electricity  has  been 
impeded  by  w>nt  of  convenient  and  reliable  apparatus,  and  by  tkis  dif- 
fieuliy  is  explained  the  fact  that  so  few  workers  have  entered  this  mos( 
promising  field.  While  ihe  number  of  experimenters  in  medical  elec- 
tricity, both  in  tlic  profession  and  out  of  it,  and  in  various  countries,  is 
very  large,  including  very  uiai))-  of  ihc  ablest  writers  of  modern  mcdiciU 
literature,  Ihe  practice  of  distinctly  smgieal  electricity  has  been  con- 
ftned  lo  a  few,  and  the  anthor.i  by  whom  it  ha.s  been  really  advanced 
could  be  counted  on  one's  fingers. 

Sargic&l,  unlike  medical  electricity,  has  been  studied  and  pursued 
mainly  by  men  of  srienee,  and  the  progress  that  has  been  made  in  it 
bait  been  much  more  frequently  the  direct  result  of  scientific  observa- 
tion and  experiment.  Those  phyucians  who  hare  made  eras  in  medi- 
cal electricity  have  done  so  by  improving,  developing,  systematizing, 
and  introducing  lo  the  profession  methods  of  treatment  which  either  by 
charlatans  or  others  had  been  substantially  known  and  practised  before 
them.  Sarlandicre,  Stcnhcil,  Hcidcr,  and  Crusscl,  on  the  contrary, 
first  suggested  und  employed  a*  well  aa  introduced  to  the  profetuioa 
electro-piinetjire,  galvano  cautery,  and  electrolysis, 

Another  important  distinction  is  this,  that  nearly  all  the  surgical  dis- 
eases for  which  electricity  is  employed  hare  been  treated  with  more  or 
less  success  by  other  methods,  while  is  many  of  the  medical  diseases  in 
which  e]ectriz.tlion  ha<  been  most  Jtuccesrful  it  has  been  Ihe  chief,. and 
in  some  the  only  dependence. 

Finally,  it  should  not  be  forgotlen  chat  the  surgical  successes 
achieved  by  electricity  have  been  of  great  service  to  electro- therapeu- 
tics in  general.  A  sui^cal  operation  appeals  to  the  eye  and  to 
mechanical  skill,  while  mt^dicine  appeals  mure  to  the  higher  and  rarer 
qualities  of  reason  and  imagination.  Many  who  fail  to  comprehend  a 
complex  medical  fact  or  principle  may  be  fascinated  and  carried  to  en- 
ttiusiasm  by  whatever  strikes  the  senses.  Hence  we  find  that  the  sug- 
gestion of  electro-puncture  in  1S35  revived  an  interest  in  electricity 
that  its  purely  medical  applicadons  failed  to  sustain,  and  from  that 
time  to  the  present  the  fortunate  operations  of  galrano-cautery  and 
electtolrsis  have  aroused  the  attention  of  many  who  had  no  fiuth  in 
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and  no  comprehension  of  die  remarkable  |)Overs  of  electndtjr  ora 
nuuition. 

Temperament  of  the  PatietU  less  imp<frta>ti  in  Surgitai  than  m  Mtdi- 
eai  EUetrieity. — In  medical  electricity,  as  we  have  seen,  the  renlHof 
IreaDiienl  largely  depend  on  the  lewperaDient  Some  can  bear  almotl 
any  ainonnt  cf  electrical  treatment,  others  can  bear  but  a  liltlc  aA 
othcis  still  C3&  bear  Done  at  all  (see  p.  354).  Wc  have  seen  ia  the 
chapter  on  Hysteria  and  allied  Affections  that  symptoms  Ibr  wtudi 
electricity  is  peailiaily  adapted,  and  over  which  iu  greatest  victories  tii 
ohtaincd,  sometimes  refuse  to  yield  and  are  indeed  aggravated  when  uj 
form  of  electricity  is  used  by  any  mode  of  application,  for  tiie  reaioa 
ttiat  the  temperament  of  the  patient  contra-iiMlicates  eleciricity.  T«»- 
petamcnts  that  will  not  bear  electricity  at  all  or  but  little  are  quiie 
frequently  found,  especially  among  the  belter  classes.  In  surgical  dit' 
eases  that  are  treated  by  diilinctivcly  surgical  applications  of  cleuiuv 
ty  the  temperament  need  not  usually  be  taken  into  account  Elcctio- 
Eurgical  operaiions  are  of  a  thermal  or  cliemical  character,  and  are 
dependent  for  ihcir  success  on  the  idiosj'ncrasy  of  the  paiient.  ffe 
bavc  seen,  furthermore,  that  the  electro-susceptibility  of  paticDts  mir 
at>pear  either  in  the  fonu  of  faradssuseeptiHlity  ot  gahvmo^ntse^ 
iilUy — some  who  can  bear  and  be  beneliled  by  the  (aradic  cumot, 
cannot  bear  the  ^Ivanic,  and  viee  versa.  In  electro-surgical  opendoM 
the  possibility  of  these  spedal  idiosyncrasies  need  not  be  con^dend. 
It  is  tnic  (hat  patients  behave  very  differently  after  clectro-stDsical 
operations,  ihat  some  suffer  from  irritative  fever  and  others  do  nei^ 
and  these  differences  of  effect  may  very  Ulcely  be  due  to  differeocei 
of  electro- susceptibility,  but  such  differences  are  not  osoally  of  Rtfi> 
dently  serious  importance  to  require  consideration. 
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Thk  definition  and  deriTolion  of  dectrolyxis,  as  well  as  its  genera] 
laws  and  phenomena,  have  already  l)cco  given  (see  Electro-Phjrsics, 
Chapter  IV.).  Its  physiolo^cal  rclatiniiii  have  also  been  presented  in 
considerable  detail  (see  Electro-Phyiiiology,  p.  91).  It  remainsi  for 
as  here  lo  speak  only  of  electrolysis  in  its  suigical  relatioDs.  and  to 
describe  the  rules  and  methods  of  the  various  operations  in  which  it  has 
beer  found  of  service.  Electrolysis  in  surgery  is,  however,  so  closely 
dependent  on  electrolysis  in  physics  and  phj'siology,  that  no  one  can 
intelligently  utilize  and  explain  it  in  operative  procedures  who  does 
not  also  understand  its  physical  and  pliysiological  relations. 

The  term  electrolysis  is  a  general  one,  and  signifies  decomposition 
by  electricity.  As  such  it  applies  10  the  clertrical  decomposition  of  in- 
(wganic  as  well  as  organic  substances,  and  of  animal  tiuues;,  whether  in 
health  or  in  disease,  living  or  dead.  Practically,  however,  ihc  term  is 
DOW  pretty  well  restricted,  in  cleclro-thcrapcutical  language,  to  the 
electrical  decomposition  of  i«orbid  growths,  or  to  parts  affected  by 
chronic  inflarnmalfon,  by  means  of  some  form  of  needle  electrodes,  and 
although  more  or  less  elcctioI)-tic  action  takes  place  in  all  applications 
of  (he  galvanic  current  externally  or  internally,  yet  the  term,  when  aii- 
plied  to  any  electrical  operation,  is  understood  to  imply  that  electro- 
lytic action  was  the  leading  effect  songtit  for,  and  that  ii  was  obtained 
by  needles,  or  at  least  by  some  form  of  metallic  electrode  more  or  less 
pointed  at  the  extremity. 

On  the  other  hand,  when  electrodes  with  rery  lai^  sttrbce  are  used, 
with  a  view  to  chemical  effect,  and  the  traniTer  of  fluids  wfth  absorption, 
the  process  is  called  ^atnlysis.  Catalysis  depends  in  part,  at  least,  on 
eleclrolj-sis,  and  the  distinction  between  the  terms,  which  has  been  ob* 
flenred  by  electro-therapeutists  is  practical  rather  than  scientific, 

littery  p/  Etetfrolysis  ef  Morbid  Living  Tisiue. — For  electrolysis, 
living  as  compared  with  dead  tissue  has  the  twofold  advantage  that  tH 
solutions  arc  warmer  and  therefore  better  conductors,  and  that  it  is 
capable  of  the  processes  of  absorption. 
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When  needles  connected  with  Uve  poles  of  &  galvanic  bauci;  iic 
inserted  into  a  tntnor,  a  ihreefoM  action  is  produced. 

I.  Detompesition  of  Us  fiuid  CenstUuenti. — Hydrogen  and  alkaiiev 
soda,  poiasiia,  etc.,  go  to  the  negative,  and  oxygen  and  adds  to  Ac 
(lositivc.  The  special  character  of  these  elcctrol}-tic  pbcnomeoa  vil 
depend  on  the  character  of  the  tumor,  and  the  raptdiiy  of  the  ucioa 
will  be  proportioned  to  the  relative  amount  ufits  fluid  contttituenti  Ai 
the  body  is  mostly  composed  of  water  holding  salts  of  potash,  sodt.  rtu 
in  solution,  it  is  a  good  electrolyte,  and  la  ntost  of  the  conditions  of  4i 
ease  undergoes  rapid  d<rcotitpoiition.  Scirrhus  and  libroifU,  wbea  hal 
and  firm,  reiiuire  considerable  strength  of  current,  and  are  electtolyiei 
with  comparative  slowness.  Erectile  tumors,  which  are  almost  cntireir 
of  fluid  composition,  can  be  clcctrolyzed  very  rapidly.  Althougli  e!t<- 
trolytic  action  takes  place  at  both  poles  when  inserted  in  lumms,!! 
when  iDEcrted  in  inorganic  substances,  yet  thi«  action  on  the  wliole^ 
pears  to  be  the  more  vigorotis  and  n>orc  effective  for  causing  abooipdaa 
and  disintegration  at  the  negative  pole,  and  in  practice  this  poleii 
ii&ually  found  (o  be  the  more  efficacious,  although  succe&sful  results  arc 
obtained  by  the  positive  pole  or  by  both  combined.  Eptthelioiu. 
being  largely  comixiscd  of  water,  also  decompose  rapidly. 

Reasoning  from  what  we  know  of  the  electrolysis  of  inorganic  «i^ 
stances  it  is  proper  to  assume  that  in  the  elcctrolysii*  of  a  maligntal 
tiimor,  for  example,  the  many  chemical  robstances  of  which  it  is  oom- 
posed  undergo  manifold  combinations  aiKl  recombioationis  the  preciic 
nature  of  which  cannot  well  be  fully  divined,  and  the  practical  ctltti 
of  which  in  causing  discusaioa  of  the  tumor  can  only  be  determined  hy 
extended  clinical  experience. 

a.  Ahiorption. — Absorption  may  he  hastened  both  by  the  cbentcil 
changes  that  take  place,  and  also  by  the  mechanically  irritating  cSect 
of  the  needles  and  the  tranafcrcnce  of  the  anions  and  cations.  Thi* 
ahsorpdon  takes  place  both  during  and  after  the  treatment  In  tone 
cases  it  is  not  at  all  observed  during  the  operation,  but  goes  on  sbwtjr 
for  weeks  following.  Stimulation  of  absor^ition  is  especially  marked 
when  electricity  acig  on  hydrocele  and  cystic  tumors. 

3.  Disintegrntien  and  Airofky.—A%  a  result  of  the  dccompoiirutt 
mil  absorption,  and  associated  with  thcut*  the  tissues  become  drinlt 
separated,  shrivelled,  and  the  tumor  decreases  in  bulk  and  may  entirety 
disappear.  All  these  processes,  or  rather  the  effects  of  these  processOf 
may  be  disilnctty  observed  during  the  electrolysis  of  any  small  veiii 
R)Dle,  iiicvus,  or  war;,  both  during  and  after  the  operarioo.  Short^ 
ifter  the  needle  is  inserted,  the  growth  will  be  seen  to  chaoge  in  c^or; 
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the  skin  soon  begins  to  shrivel  and  contmct,  like  sn  apple  when  it  is 
baking.  The  aext  day  the  growth  will  be  still  smaller,  and  perhapi 
taearly  or  entirely  obliterated. 

Aff^aratuj  for  EUtlrolysis. — Electrolytic  action  is  chiefly  obtained 
by  the  gaiFanu  current,  although  there  is  little  question  that  the  faradic 
current  (both  the  clcctro-nugnctic  a.nd  inagncCo-elcctnc)  has  mure  Oi 
less  electrolytic  power,  and  the  magneto  electric  current  has  been  uBed 
in  electro-plating. 

The  magneto-electric  rotary  machine,  as  constructed  by  Sajcton  oi 
StShrcr,  is  capable  of  producing  electrolysis.*  Il  has,  however,  foe 
this  purpose,  in  therapeutirs  at  Ica^t,  no  advantage,  and  decided  disad- 
vantages as  compared  with  the  galvanic  current. 
^B  Ti  has  httn  shown  that  for  tlu  purpcsa  of  galvano-^aHtery  yuaniitje 
with  moderate  tension  was  required,  and  that  this  was  obtained  by  a 
fev  large  eiementt ;  for  Ike  purposet  of  eleetrolysis  tension  with  mad- 
erale  or  fair  quantity  is  required,  such  as  is  obtained  by  a  censiderabit 
number  of  elements  of  meJium  site  (see  chapter  on  Ohm's  Law  in 
Elc»:tro-Physic5,  p.  66). 

Any  of  the  galvanic  batteries  described  in  the  chapter  on  apparatiu, 
Lean  be  used  for  electrolysis.  The  zinc-carbun  batteries  are  the  besi 
the  purposes  of  electrolysis,  but  with  the  cabinet  battery  and  with 
.  of  the  combinations  and  modifications  of  DanicU's  ccll»,  the  elec- 
jc  action  is  comparatively  feeble,  and  only  answers  for  trifling  oper- 
ations. Deficiency  in  electrolytic  power  in  a  battery  may  to  a  certain 
K  extent  be  compensated  by  protracted  applications. 
B  MetheiU  of  Testing  the  Electrolytic  Batteries. — Batteries  may  be  ap- 
proximately tested  with  a  view  to  asccrwining  their  comparative  advan- 
tages for  elcctratytic  operation,  by  the  amount  of  deflection  they  cause 
to  the  needle  of  the  galvanotneier  of  known  construction  (p.  40) ;  by 
the  rapidity  and  amount  of  dcconiposition  which  they  cause  in  simple 
compounds,  such  as  acidulated  water,  iodide  of  potassium,  or  common 
I  Bait,  and  by  their  capacity  for  heating  platinum  wire  (p.  71). 

An  approximate  test  for  the  qualities  that  are  needed  in  electrolytic 

[operations  is  fotmd  in  the  dccompoaition  of  iodide  of  potassium.    The 

^rapidity  with  which  this  yields  to  the  current  of  a  battery,  and  th« 

onnt  of  iodine  evolved  in  a  given    time,  very  fairly  indicates   Ihe 

city  of  that  battery  for  electrolytic  purposciif 

'  See  FraramUoltf  s  EtccUotheiapk  mlt  bcsandcrer  RUckslcht  auT  Nerven-Krtnk* 
liHteB.    Peu,  1K6;.  {1.  104. 

't  tn  cipefimentini;  willi  gKlv^nic  iMttetie*  car«  molt  be  taken  to  tvotd  fiMjuent  M 
lonj^.coB tinned  coanectinn  of  Che  mttatiic  putiirniof  il>eclcctrodc%  dnoc*  on  accouDI 
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^eedUs. — For  producing  electrolysis  in  tissues  Ijcncath  the 
fine  nccdl«9  of  goUl  or  gilded  steel  aic  used.  The  adv^inUigc  of  1 
gold  \&  that  it  resis-Is  oxidation  better  than  any  oiiivr  nict^ 
or  gilded  needles  can,  however,  be  used  only  with  the  nvgaiin  poir. 
since  witli  (he  poMtive  they  would  be  acted  on.  Tlic  cotHJDCton 
niiy  be  composed  of  two,  four,  six,  eigUt,  or  more  needles.  Tbe 
needles  tnay  be  inmlated  with  hard  rubber,  or  collodion,  or  sheUK, 
foi  about  one-third  of  their  length,  so  that  when  introduced  bto  i 
tunioi  the  skin  may  not  be  acted  on  and  inJlaninuttion  cxdtcd.  In- 
ftiilalion,  however,  is  only  nccessat)'  in  those  cases  where,  as  in  sui- 
cutaoeous  nicvi,  it  is  desirable  that  the  skin  should  not  be  aSectflt 
by  the  current 

The  shape  of  the  point  is  of  considerable  importance.  Rouiu! 
needles  arc  introduced  with  difficulty.  The  bayonet-pointed  neciSd 
are  preferable.  The  common  glover's  needle,  as  sold  in  the  baey 
stores,  we  have  fount]  to  be  easier  of  introduction  than  any  oiWr 
fuini. 

Althnus  has  employed  a  tcnduft^r,  a  modificalioa  of  which  is  repn- 
sented  in  the  foUuwing  cut : 


Fie,  ijf. 
CoBiIuctor  fo*  Elwtfoly*. 

This  consists  of  a  conducting  wire,  conii>osed  of  a  number  fA  \ 
wires  twisted,  with  a  mimber  of  branchl^s,  each  one  of  which  ii  so 
arranged  that  it  can  be  attached  to  a  needle  after  it  has  be«n  iatiodaoed 
into  the  part  to  be  treated. 

The  advantages  of  this  arrangement  are  that  one  needle  or  oxn 
can  be  used,  and  that  the  number  can  at  pleasure  be  locreaMd  CI 
diminished  during  the  operation,  and  that  the  needles  can  be  niro- 

of  tlie  fiMbie  tetislatice  thus  ofleied — metttU  b«inc  br  bett«r  coBdncton  thaa  tW  h» 
•nan  hody — pawrrful  actian  (alictpLKeia  iheeella  (aa  U  diawn  bf  the  MthcCHl^ 
lion  or^Mc^  Aitcniled  with  a  boaOiiK  or  Usdasanad^  which,  if  aUowed  tooMMtaik 
tat)  Met  in  a$*i  ra/idly  umamta  tkt  tint. 
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daced  in  any  direction.  In  the  conductor  which  wc  have  constructed, 
and  vhich  is  represented  in  the  cut  (Fig.  137),  the  needles  are  united 
to  the  conducting  wires  by  being  inserted  in  miniature  cups  or  cavities 
at  the  end  of  the  wires. 


Fic.  138. 

Bkjonet-pointed  Needles  for  Electrolysis, 
insulated  ud  noa-innikted  (Kidder). 


Tut,  13^ 

RodweU's  Lone  Needle 
for  Eleclrolyas  of  Uteni* 
throngl)  the  VBgiiu  or  the 
Walls  of  the  Abdomen. 
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/■'/fxihle  Coff-rr  IVire  for  CoHKtiiing  the  NetdUs  in  EUefr^ytu 
O^rratiom. — These  ucctilcs  arc  attachw!  to  connecting  wiiet  by  fine 
flexible  copper  wire.  Wire  of  this  kind,  it  may  be  renurked,  is  a  mos* 
convcnieni  and  almost  necessary  adjunct  to  an  elecuolylic  case,  and  10 
l)ie  operating-room  of  the  ckclro  therapeutist     It  is  useful  foe  manj 


I 


WW 

Bc«id'»  Long  Catling  H«cdlcs  fot 
Glectiolpu  o^  tbe  Bmc 
Cn«niuin  Mid  G*lrui>*Fandk  Hf[^  Col| 


—  a 

NecdLct  for  £3ccrrolysls  witli  Rock- 
weirtNMdle-HoUen. 

purposes  of  connection,  and  when  thmnb-screws  are  out  of  order  ot 
broken  off  it  vcrj-  well  supplies  their  place. 

Dr.  Murray,  of  this  city,  has  employed  needles  insulated  at  both 
ends,  leaving  an  uninsulated  portion  in  the  middle.  He  uses  these 
needles  in  the  trcataicut  of  hydrocele  and  cystic  tumors.     Tbey  aie 
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itroditced  M  that  the  in<iilit«d  portion  is  on  the  skin,  and  Ihc  uttin- 
rsuiatccl  jiotiion  within  the  tumor. 

Method  of  Introdueing  tht  I/etMes. — The  skin  in  some  parti  of 
the  body  is  quite  tough,  and  needles  go  in  with  much  greater  diffi* 
cuJty  than  one  might  suppose.  The  method  of  introducing  a  hypo- 
dermic syringe  is  the  be^t  method  of  introducing  needles  for  electro- 
lysis. The  skin  may  l>c  pinched  up  and  kept  tcn&c  with  the  IcA 
hund,  while  the  right  pushes  in  the  needles  the  required  depth.  If 
it  is  iinpossibtc  or  merely  difficult  to  push  the  needles  in  as  far  as  is 
needed,  it  is  better  to  Wl  on  the  current,  and  allowalillle  electro- 
lytic action  to  take  place  around  the  needle.  This  will  loosen  ic  at 
the  negative  pole  (though  at  the  po.iitivc  it  vril)  have  the  opposite 
effect,  and  bind  it  close  and  firiu).  The  negative  nevdic  thus  loosened 
can  easily  be  pushed  further  in. 

The  pain  attcndnnt  on  the  introduction  of  the  needles  is,  of  course, 
best  combated  by  full  ana^thcsiit  or  by  ether  spray ;  but  there  are 
many  cases  where  anesthetics  are  hardly  required,  where  ether  spray 
cannot  b«  conveniently  used,  and  where  it  is  desirable  to  diminish  in 
someway  the  pain.  A  mixture  of  clher  and  carbolic  acid  in  equal  i^rts, 
Ant  Miggestcd  to  u&  by  Dr.  Sterling,  has  a  ponilivcl}'  benumbing  cBect 
on  the  part  to  which  tt  is  applied.  The  mixture  can  be  locftlixed 
to  a  very  small  spot,  and  the  benumbing  effect  begins  to  be  felt  in  less 
than  five  minutes,  and  lasts  for  fifteen  or  twenty  minutes,  vaiying  with 
the  amount  used.  It  turns  the  skin  a  little  whtlc.  The  disadvan- 
tage in  its  use  is  that  it  sometimes  nukes  a  slight  sore  afterward. 

The  benumbing  influence  of  Che  faradic  current  may  be  utilized  for 
this  purpose  (sec  KIcr,iro-Ana»ihcsia). 

Eleetrelyting  ihe  ^aj^.^During  the  past  three  years  wc  have  been 
treating  malignant  tumors  of  various  kinds  by  a  method  of  electrolysis 
wliiiJi  Dr.  yJeard  has  termed  working  u/>  ifu  bau,  or  eleetrelysis  0/  tfit 
hose. 

The  oidinaty  method  of  electrolysis  does  not  suffice  for  malignant 
tumors.  It  will  relieve  the  pain,  but  relief  of  pain  can  be  obtained  by 
simple  external  galvanization  without  any  needles.  Il  will  cause  a 
certain  reduction  in  size,  but  this  reduction  is  nimost  always  limited, 
rarely  exceeding  ten  or  twcniy-fivc  per  cent  la  some  cascj,  not  the 
slightest  perceptible  reduction  is  caused,  even  by  the  most  persevering 
use  of  electrolysis.  When  powerful  currents  are  used,  there  must,  of 
course,  result  more  or  less  destruction  of  tissue  near  the  point  where 
the  needles  are  inserted,  and  by  successive  operations  the  entire  growth 
Buy  be  broken  down,  or  may  slough  away  after  the  operations  are  di«- 
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continued,  and  it  is  possible  to  extend  the  ojKTations  Cu  into  Che  hue 
and  s>urrounding  lissucs.  Some  of  out  first  cases  were  treated  in  thii 
way ;  but  it  is  to  the  last  degree  awkward,  tedious,  and  involves  i.  giou 
waste  of  lirvir  and  force. 

Mtthcd  of  Opcratmg  by  EUctrclytts  ef  Hu  Base. — The  patient  vsa-A 
first  be  fullf  etherized.  The  method  of  operating  on  a  smaU  tuniortt 
to  first  insert  the  needle  connected  with  the  positive  pole  aodemeidi 
the  tumor  and  near  the  border.  A  similar  needle  connected  with  the 
negative  pole  is  inserted  also  underneath  the  tumor,  and,  if  possible,  U 
some  dlilanee  below  the  base  of  the  growth,  so  that  the  point  emer^ 
on  the  opposite  side.  The  current  is  now  gradually  let  on,  and  ifce 
strength  increased  unril  the  clcctrolyas  becomes  active,  as  will  be  in* 
dicated  by  the  yellonish  foam  that  appears  at  the  negative  pole,  grado- 
ally  loosening  the  needle.  As  the  acdon  increases,  the  cegattre 
pole  may  be  slowly  worked  from  side  to  side,  nith  a  dight  cutting  mo. 
tion,  so  as  to  undeniiiue  the  tumor.  The  positive  meanwhile  temaisi 
insUtt;  it  becomes  lirnily  adherent  through  oxidation,  and  need  doI 
be  removed  until  the  close  of  the  operation. 


•4* 


ElMtrolj^  «f  (he  Imuc  in  k  cue  of  ■eiirbni  kX  the  breast  Lftrge  Uid  lan^  "t*" 
ibv  Dcedk  mtulputated  \ij  (he  operator  la  the  beatlh;  (wue,  K)ine  distuic*  truta  He 
bonier  of  tli«  liuocir.  ConniectJon  made  bjr  cmlinafy  poiittvs  Modle  bunted  mv  At 
liue  of  the  tunot. 


Alter  the  tumor  falls  off,  through  the  uudermining  oT  its  base,  the 
base  itself  can  be  worked  up  in  all  directions  with  the  needle^  er 
with  the  harrow  electrode  that  we  have  de\'ised  for  this  purpoK. 
After  the  removal  of  the  growth,  it  is  well  to  change  the  po&itioo  of  the 
poles  in  working  up  (he  base,  so  that  all  pans  of  the  sui^Ke  n^ 
get  the  benefit  of  the  action  peculiar  to  both  poles. 


INSTRUMENTS   USED  IN   ELECTROLYSIS  OF  THE   BASE.  65g 

If  the  tamor  is  a  Urge  one,  as  an  extcnsirt  epithelioma,  or  sciirhiu, 
il  13  better  lo  have  it  first  removed  by  the  knife  The  base  can  U)«n 
be  worked  up  in  the  manner  just  described 

The  cavity  afiec  the  operation  has  a.  charred  appearance  and  alarms 
Ae  patient  and  his  friends  unless  tliey  are  forewarned. 


I 


I 


Electrotythof  tbebueof  a  icirr^iit  of  ihc  brcut  after  retnavil  of  tlie  tumor  b;  the 
1tiiif&  Harrow  electrode  connected  with  the  negative  pole  and  long  cuiibg  needle 
with  [he  poHliTc  polc^ 

The  time  reqaired  tn  an  operation  of  this  kind  ranges  between  ten 
minutes  to  a  half  oi  three-quarters  of  an  liour.  Some  swelling  and 
(edema  In  tlie  surrounding  tissues  follow  the  operation,  but  lilllc  or  no 
pain,  although  the  charred  appearance  of  tlic  cavity  that  has  been  thor- 
oughljr  clectrolyzed  is  sometimes  quite  formidable. 

Instruments  Rtquirtd. — For  this  method  of  working  up  the  base  Dr. 
Beard  has  devised  needles,  or  electrodes,  that  are  quite  different  from 
those  employed  in  the  ordinary  method  of  elcctrolysi.'i.  The  needles 
•re  longr  spear-shaped,  double-edged,  and  tolerably  sharp,  so  that  a  slight 
cutting  action  may  be  combined  with  the  purely  electrolytic  aclion. 
These  needles  arc  not  insulated,  except  in  that  portion  that  b  grasped 
by  the  hand  in  operating.  In  nearly  all  of  these  operations  we  have 
used  the  zinc-carbon  batteries  of  sixteen  or  thirty-two  celts,  and  usually 
those  of  the  Galvano-t'aradic  Manufacturing  Company ;  and  when  a 
good  deal  of  work  is  to  be  done  in  a  short  time,  as  in  important  electro, 
lytic  operations,  no  batteries  are  better  than  these.  The  various  rood' 
ificaiions  of  Haniell  cells,  which  are  so  excellent  in  central  galvaniit- 
tion.  arc  not  well  adapted  for  powerful  electrolysis. 

Theory  ej  the  Method. — The  most  recent  pathological  investigation! 
ceeoi  to  punt  pret^  dearly  to  the  view  that  cancer,  trtiatcrer  the  dia- 
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thesis  may  be,  is  a  local  disease,  and  affects  the  adJKCcnt  ports  ud  tiH 

general  system  1>7' acttial  transfer  of  the  cancer-cells.* 

If  we  accept  iliese  views  we  muRt  also  accept  the  view  that  ntarir, 
whitrtvr  constitutiOHoI  treatment  we  adopt,  skoiJd  bt  treated  hidly, 
and  by  seme  mtth«d  of  Ictal  treatment  iltat  acts  a«t  only  en  the  kady  ff 
the  turner,  but  also  and  espeeiaUy  cit  the  surrcumlinz  tissue,  and  liial  tii 
earlier  tueh  treatment  is  used  the  belter  the  prognosis. 

When  wc  rcmcnx  the  itinmr  and  dose  up  the  wonnd,  we  leave 
areola  mostly  unloiiclicd,  and  shut  up  the  cancer  cells  in  a  soil  best  of 
adapted  to  nourish  them.     Hence  we  need  not  wonder  tbat  the  ditesM 
recurs  cither  immediately  in  or  near  the  place  of  reiiwaval,  or  thai  the 
cells  wander  to  some  distant  part  where  anolbcr  liiiuor  appcan  afict 
months  or  years. 

The  morbid  or  semi-morbid  bsMies  that  siuround  malignant  tumors 
have  been  treated  in  various  ways  by  caustics,  in  substance,  by 
needles,  and  by  the  actual  and  g-ilvano-cautcry.     So  far  as  wccan 
frum  the  experience  of  aurgc-ona  who  have  rairhfully  tried  any  one 
of  these  methods,  the  results  are  more  satisfactory  than  the  remits  of 
ordinary  Ireatment  by  the  knife  or  ligature. 

The  thcorclical  arguments  that  electrolysis  of  the  base  would  pi» 
duce  tiiorc  radical  re&ulls  than  the  use  of  caiLuics  arc  based  neccuaiilir 
on  our  ideas  of  the  nature  of  the  electric  force  and  of  the  proccn  oi' 
electrolysis.  IVhen  electrodes  connected  with  the  two  poles  of  a  gal- 
vanic battery  are  inwrtcd  into  the  animal  ttwue,  the  vibiotions  of  lie 
eleciric  force  not  only  jwss  between  ihc  cleclitides,  but  extend  to  a 
considerable  distance  in  all  directions  from  thetn,  and  much  fiartbef' 
than  the  direct  effect  of  caustics  would  reach. 

Advantages  efthc  Method.-— \.  Less  lialriliiy  to  recurrence  t>r 
nant  tumors. 

We  have  kepi  close  watch  ofa  majority  of  the  cases  that  have  been 
treated  in  this  way  during  the  past  thre«  years.  In  the  list  of  coses  are 
foimd  several  epithelioma  of  the  lipsandface.  and  one  ca^e  ofmalignaai 
cystic  of  the  neck.  But  one  of  the  cases  of  epithelioma  of  the  lips  uA 
face  ha--^  yet  recurred ;  although  the  time  that  has  elapsed  since  tie 
treatment  varies  all  (he  way  between  three  years  and  four  montte 
The  case  of  tiiali^iant  cyslic  has  not  yet  rcciirrcd.     It  is  yet  too  eail» 

*  See  "  A  Leetura  oa  the  Siructure  of  Cuiceroui  Tunon,  and  the  Mode  m  vkU 
Ai^jaccDt  Parts  are  ioTadeil,"  bjr  Dr.  Woodwanl.  AHbiMM  Suret»n,  U.S.A.  TW 
Toner  Lociorn  of  tlie  STniihtoniin  loMitute,  WaihiiiEloD,  NoTcmlier,  iS;^  Sr 
aiu  the  recent  aii<t  Admirable  dJKatsloD  on  the  tubject  by  Dr^  D«  Hoit|in,  fMcM> 
•M,  Paced  and  oihen,  in  lite  Latuei  for  March  and  April.  1874. 


arrange  any  staiislics  on  this  siibj^ci,  fur,  u  every  surgeon  knows, 
some  cases  of  cpilheliomi  are  permanently  cured  by  the  knife,  and  theii 
prognosis  under  ordinary  Mir)>ical  Ucatincut  ia  better  Uiao  that  of  scir- 
rhas  of  the  breast,  or  indeed  scirrhus  anywhere. 

Some  hopeless  cases — notably  a  aue  of  scirrhiis  of  the  rectum,  and 
epithelioma  of  Ilie  vagina — we  have  treated  ljy  this  method  in  order  to 
palliate  the  symptoms  and  prolong  life,  and  with  the  ntoet  interesting  an<l 
remarkable  results.  Indeed,  wc  have  been  as  much  encouraged  by  the 
paliiativL'  irffects  obtained  in  these  hopeless  forms  uf  malignant  disease 
as  by  the  apparently  radical  cures  of  milder  cases. 

It  follows,  from  the  theoretical  considerations  above  given,  and  ex- 
perience confirms  this  view,  that  the  results  of  this  method  of  working 
up  the  base  will  depend  erttireir  on  the  thar^ougMmru  with  whUh  tfu  op- 
eration it  performed.  If  the  base  be  but  half  electrt^yicd,  if  patches 
of  morlHd  tissue  be  allowed  to  remain,  then  there  will  be  a  recurrence, 
in  all  probability,  just  as  after  other  nvAtt  of  operating. 

3.  Less  hemorrhage  tlian  other  methods  of  operating.  The  reason 
fiw  this  has  already  been  explained — electrolysis  coagulates  the  blood, 
constricts  the  tissues,  and  slightly  rautcrixcs  them.  Ordinary  piren- 
diymatous  hemonhage  is  thus  controlled  in  the  most  satisfactory  man- 
Der,  90  that  if  a  strong  current  is  used,  neither  sponges  nor  styptics  aje 
required. 

3.  Less  Hialwlity  to  shock.  We  form  this  judgment  froni  protraclcd 
operations  made  on  ])atients  in  various  stages  of  debility,  and  in  the 
extremes  of  life,  infancy  and  old  age.  IVe  have  not  yet  seen  any 
effect  at  all  suggestive  of  .-ihock,  after  very  long  sittings  under  strong 
ClurrenU,  even  where  sensitive  localities  were  operated  on.  The 
electric  current  would  indrcd  appear  to  be  one  of  the  very  best  atUi- 
dottt  to  shock,  and  for  a  long  lime  it  has  been  known  and  used  as  a 
means  of  resuscitation. 

4.  It  is  followed  by  a  more  saJisfactory  healing  than  other  ogierations. 
This  (act  ha»  been  obscrred  markedly  in  several  severe  and  hopeless 
cues,  and  has  attracted  the  attention  of  all  the  surgeons  who  have 
seen  the  cases. 

5.  There  is  reason  for  the  belief  that  the  future  will  show  that  septi- 
cemia and  pyaemia  are  less  likely  to  follow  electrolysis  than  other  surgi- 
cal operatioru.  ft  is  more  than  probable  that  electroly7ation,  like 
cauterization,  conetringes  the  absorbents  so  that  they  cannot  absorb 
pus. 

6.  To  all  the»e  facts  must  be  added  the  consideration  that  niany 
;Kitients  dread  the  knife — without  reason  it  may  be,  and  without  com- 
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mon-scnse  ;  bm  paticnw  are  not  expected  to  exerdsc  reason  or  cobi- 
nion-sensc — and  such  pcrsoofi  aie  willing  to  submit  to  elecuiciiy,  bc*- 
ever  employed- 

Tbe  advaalages  of  worlcing  up  the  base  by  eleclrolysis,  as  compared 
with  worliing  ap  ihe  b«»eb>'  caufttic,  the  actual  cAutcty,  or  the  galrioD- 
cautery,  ue  worthy  ofstuily. 

Ditadvantaget  e/  the  Method. — i.  It  requires  apparatus  more  or 
\GfA  bulky,  and  they  require  more  or  Ices  experience  in  their  maoa^ 
[ucnL 

3.  Elcctio!)-tic  operations  freqiKntly  require  more  time  than  opca- 
tjons  with  Ihe  knife  or  ligature,  and  in  some  cases  the  operation  man 
be  reiiealed. 

If  electrolysis  produced  shock,  this  clement  of  lime  might,  perhaps, 
be  a  serious  one ;  but,  inasmuch  as  it  appears  to  act  as  an  antidote  to 
shock,  and  as  the  stimulus  of  the  current  allows  as  to  prolong  anteslhe- 
sii  with  safely,  and,  as  in  many  of  the  cases  where  electrolysis  is  used, 
treatment  by  knife  or  ligature  is  contraifidicatcd,  this  objection  need 
not  deter  us  from  resorting  to  it 

^.  The  irritative  fever  that  follows  powerful  and  prolonged  electro- 
lytic operations  is  eoinctimes  severe.  The  parts  around  the  tumor 
ojicratcd  on  become  more  or  less  swollen,  but  arc  not  usually  painfiil, 
and  this  swelling  also  soon  subsides. 

It  is  proper  to  slate  that  the  ordinary  method  of  electiolyns,  if 
thoroughly  used  and  rejieated  a  sufficient  number  of  limes,  may  nm  inte 
this  method  of  working  up  the  base,  and  in  epithelioma,  at  least,  may 
accomplish  good  results.  The  body  of  the  tumor  may  be  gnduaQy 
broken  and  destroyed  ;  and  then,  in  successive  operations,  the  needlei 
may  be  made  to  work  up  the  base  and  surrounding  tissue.  Croh,"  o( 
Vienna,  has  used  this  method  with  success  in  quite  a  number  of  cues 
of  cpithctioma,  aa  well  M  of  sarcomatous  growths.  We  have  used  tlic 
same  method  in  qpjihelioma,  and  with  success.  The  method  hai, 
however,  the  sufliciently  serious  objection  that  it  first  wastes  the  time 
and  strength  of  the  patient  on  unnecessary  treatment  of  the  tumor,  asd 
is  only  successful  in  proportion  as  it  falls  back  on  the  method  of  wort- 
ing  up  the  base  and  surrounding  tissue. 

*  Dit  Eitttraiyjii  in  Jer  Ch'mrgu,  Vlcntin,  1S71.     Gt6h  bis  ilso  ireatd  t 
mnloui  growtln  bjr  very  prolongEd  elc«trolj«i^  witlt  vuM  cutimUl     TIm 
Kcau  to  ban  srtater  iaconreuiencett  without  any  amfouattag  advanUcei, 
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Gah'Qns-Cauiery, —  Galvano-iamery  h  eauieritathn  by  a  resiitin^ 
wtre  keaUd  by  the  gaivanie  current,  it  is  very  oflen  confounded  wilb 
clccliolysis.  but  as  wc  have  seen  electrolysis  is  the  decomposition  of  a 
coropoiind  substance  by  means  of  electricity.  A  slight  cauleriaiog  ac- 
tion may  indeed  sccompaiiy  electrolytic  operations,  but  it  is  incidental 
merely,  and  is  not  a  part  of  the  electrolysis,  nor  the  end  desired. 

It  is  a  law  of  elcctricily  that  when  it  passes  ihroagh  a  resisting  wire 
it  rai$«s  it»  tcmpcr.\lufc  in  proportion  to  tlie  reaJsUuice  of  the  wire  and 
the  qtuniity  of  the  electricity  (see  Klec  to- Physics,  p.  So),  The  win 
thns  heated  is  tafable  of  producm;^  eaulerisitig  effects.  Pl.ttlniim  offers 
a  greater  resistance  to  the  passage  of  the  cteciric  current  than  any 
other  mctdt  except  mercury  and  lead,  and  is  therefore  used  in  galvano- 
cautery.  It  will  be  icen  at  once  that  the  dectricicy  is  not  applied  to 
the  body,  as  in  the  various  fomis  of  eleciniatiou,  hit  only  the  wire 
heated  by  the  faiiage  of  the  current. 

Adiiiniage  of  GalvanQ-Cautery  n'er  ihf  Aelual  Cautery. — The  one 
great  advantage  of  the  galvano-cautery  over  the  actual  canlcry  ii>,  of 
'Course,  the  fiicl  that  the  heat  in  the  wire  connected  with  the  Uatlery 
con  be  conlrullcd  at  will.  It  can  be  let  off  and  on,  incre<ued  or  dimin- 
ished at  |>le3&uic  and  instantaneously.  With  the  actual  cautery  such 
control  is  manifestly  imposiibte. 

Heat  is  hcai,  however  obtained;  and  the  heat  of  a  platinum  wire 
through  which  a  current  is  passing  has  probably  no  advantage  as  such 
ovci  the  heat  of  a  poker  that  has  been  thrust  into  the  coaU.  The 
advantage  lies  simply  in  the  fact  that  in  the  one  else  the  heat  is  under 
the  complete  control  of  the  operator  during  a  long  operation  if  neces. 
aary ;  in  the  other  case  it  is  not  under  such  control. 

Apparatus  for  Gahane-Caulery. — Galvano-cautery  opcraliuns  re- 
quire batteiics  composed  of  a  few  large  cells.  Rarely  are  more  than 
eight  cclU  uKd.  and  the  best  baitciies  can  be  turned  into  one  or  two 
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cells.  The  batteries  eni)>1a>'«l  in  cicctrulysis  or  in  ordinarr  galnaia* 
lion  ue  not  available  for  galvanocautery — pue  versa,  galraiKMsuilaT 
bottvrics  are  of  but  little  use  in  electrolytic  operations  or  in  ordiiiaij 
galvanisation.  The  explxrt.iiion  is  to  be  found  in  the  chapter  op 
Otiin'a  Law  (see  tlcctro- Physics,  i>i>.  37-95)- 

There  has  been  great  practical  difftculty  in  obtwning  galvano-cautM) 
batteries  that  would  be  at  once  sufTicienlly  powerfiil  and  conveniently 
jiortablc.  The  original  battery  of  MtddeldorptT  was  extremely  bet*; 
and  in  every  way  inconvenient,  though,  like  all  combinations  of  Crof^i 
cells,  it  was  very  powerful. 

During  the  pa&t  decade,  and  notably  during  the  past  five  ftaa%,  the 
progress  in  the  direction  of  portability  and  convcnieoce  of  g^Hao^ 


rio.  *M- 

Bjrroe'a  Uuttiple  litctnent  BMtery  (SKepud  ft  DMAey). 

Mtiiery  batteries  has  been  rapid  and  decided.  In  this  dcpartmeot  ot 
one  has  labored  harder  or  inore  successfully  than  Dr.  John  Byrne,  d 
ftrooklyn,  N.  V.     After  long  and  tediouit  experimenting,  be  baa  cod»- 
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1  a  galvano-ciuter}'  batlcry  that  is  as  portable  and  essy  to  manage 
as  luy  galvanic  battery  for  electrolysis  pr  ordinary  galvanization. 
I  Batteries  ilul  are  uoa-portabte,  or  at  leut  not  ea&iljr  so,  are  also 
made  by  all  tlie  cum|kanic>  tlut  iiianufacturc  electrical  instruments. 
Some  of  ibcro  ihat  we  shall  describe  arc  most  ejtcclleot.  fhose  who 
make  a  large  use  of  gilvano-camery  will  i>robably  require  two  kind*  ol 
battcnes— i»otUble  and  nationary-  just  a&  they  re4uire  portable  and 
ttaitooaiy  faradic  and  galvanic  apparatus. 


Fig.  145  represents  the  Piffard  galvano-ctiUerjf  baltery,  and  i»  not 
only  reasonably  compact,  but  cxccedinijly  efficient.  The  box  contains 
six  cells  of  vulcanite  and  a  plaifonn  of  hard  nibbcr,  lo  which  are  fas- 
tened ihc  zinc  and  platinum  plates.  On  the  top  of  the  platfomi  are 
seven  conducting  posts,  six  connecting  screws,  and  a  handle  (used  in 
cimoectton  with  the  long  arm)  for  holding  the  elnnents  when  not  in 
vae  and  by  which  they  are  lowered  into,  or  taken  from  the  cells.  For 
the  purpose  of  ablating  the  fluid  and  increasing  the  cauter)-  jwwcr, 
there  are  pivots  on  each  side  of  the  platform.  I>y  means  of  whirh  ihe 
dementi  arc  readily  moved  with  a  rocking  motion.  The  box  enclosing 
the  cells  is  9  inches  long.  6^  inches  wide,  and  lO  inches  high. 

One  of  the  most  successful  att-mpts  to  combine  a  suitable  degree  of 
strength  with  compactness  and  lightness  has,  perhaps,  been  made  by 
Kidd>t-T  in  the  battery  represented  by  Fig.  146.  It  is  comjiosed  of  but 
two  hard  rubber  cells,  with  elements  of  «nc  arul  carbon — each  cell 
measuring  3^  inches  in  length,  a)  inches  in  width,  and  will  retain  a 
ituniber  19  platinum  wire  at  a  white  heat  for  more  than  a  quarter  of  ati 
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hour.  The  ckoicnis  arc  made  to  move  ou  siaall  wheels  horixoc 
in  their  relntion  to  the  fluid  in  the  cells.  This  is  a  great  itaptoi 
on  the  old  method  of  blowing  with  an  alr-bulb  for  the  purpose  of  pft* 
ducing  agitation  of  the  fluid,  and  consequent  increase  of 
strength,  and  scc:iis  to  us  to  more  thoroughly  displace  the 
fluid  than  any  other  method.  For  very  prolonged  operations  this  lilde 
battery  is  hardly  sufficient,  and  should  be  replaced  by  the  larger  lam, 
coomting  of  four  cells. 

Byrn^i  Multiple  £itin{nl  CalvonP-Caultry  Battery. — Byroe^s  coo- 
binotioa  of  zinc-carbon  elcmenti  is  the  most  compact  and  portab 
tery  for  galvano-caniery  purposes  yet  constructed,  lod  for  its 
greater  heating  power  than  any  other.  This  battery,  in  its  Ulcst  VK&- 
fication,  con&iau  of  linc-caition  cells,  in  a  case  six  inches  long,  Bior 
inches  high,  and  live  inches  wide.  The  plates  of  each  cell  are  split  up 
into  a  number  of  smaller  plates,  all  of  which  are  coiiiaincd  in  one  jtr 
of  fluid,  and  aie  cuunected  at  the  top-  By  ihl^  arrangement  more  tic- 
face  both  of  the  tine  and  of  the  carbon  is  exposed  to  Che  fluid  thn 
when  the  plates  are  not  so  subdivided.    Besides  ilus  arrangement  ^vti 
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Ziac-Odwa  CmlTuio-CaaiCfy  Battery  (Galvaoo-f  indle  UIg.  CaJ. 


many  corners  and  angles  on  which  the  exciting  fluid  acts  with  greater 
vigoi  thiiD  on  smooth  surfaces. 

The  ptxtes  arc  very  near  to  each  other,  from  I'f  to  ji|  of  an  inch,  so 
ihai  the  internal  resistance  of  the  battery  is  comparatively  stnall. 

The  anaDgcniciit  is  bueh  that  one  or  two  cells  can  be  used  as  may 
be  required.  The  beating  power  of  chia  stiiall,  Light  battery,  is  quite 
remarkable,  and  is  indeed  sufficient  when  well  nurtured  for  a  very  Urge 
number  of  electro-sutgicaJ  operaiious. 

Dr.  Byrne*  tays  tiai  he  has  found  by  experiment  that  greater  heat 
may  be  obtained  from  120  inches  of  surface  iii  the  multiple  element 
j^oitt  (three  inches  by  five)  than  from  57S  inches  of  surface  with  ele< 
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Fig  nB. 
Cmlrano-Ckaiery  BAiter]r  wrlth  ha:i<]lc  and  wirclnop  (Mayer  A  Uellxer.  I.,oiiidon). 

mentji  four  times  the  size.  Wliilc  the  battery  made  of  large  clemeniy 
would  bring  five  inches  of  platinum  wire  to  a  rgd  heat,  Ihc  multiple 
■lement  battery  would  raise  the  same  wire  to  a  burning  while  heat. 

"  Elcctro-Canlery  tn  Ulcriiie  Surecty,  p.  67. 
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BUKKKOS  AMD  CUTTIXC-LOOn  PI»  Ua;.TA}I»CAOTK«V  (BRITMf); 

PlO.  [49. — }|aiicllc  (or  Itiirncr,  wtth  knob  iml  i|iriB|;  Ibr  ioUrrapdai; 

Of  conncttinj;  the  ciiir<ni. 
Fin.  I$a — HanLlkBndC«tting-loop>.  Ktcfi.  153-1^7. 

Ftti.  151.— Ilnndlc  for  Cuuing-loop «hcfc  only  diwIuukI  u  at  Llmtjri  ibc  otlMr 
•  hanil  may  be  wnfiayvi.  in  boUinc  iocm  othtr  inxtniaieiu.  n  (be  brrn- 

g«al  or  Annl  minor. 
Pis.  15s. — Bumcnofwrioaiduqia. 
Fig,  153.— BiimCT  tot  Utthl 
Km.  154.— CotCui^-loapfar  lat^niK. 
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USES  OF  THE  GALVANO-CAUTERY. 


iCf.       ifs.     171.       IJ*. 


Cart  of  CalVMta-Otutery  Batiena. — In  order  to  attcjn  th«  niaximum 

I  of  ixjwer  (roin  galvonoKiautcry  baUeries,  antl  to  keci)  ilicm  iii  good 
working  order,  much  iitorc  care  is  necefrsary  than  in  the  case  of  ordinuj 
1>iUcncs  for  galvanualion. 
The  ressODS  for  this  arc  twofold  : 
t.  The  chemicil  action  is  very  vigorous  because  the  solutiont  are 
strong  and  ihc  circuit  is  metallic  throtighout.  In  ordinary  externa] 
galvaoi^ation  or  in  electrolysis  the  resistance  of  tbc  body  intcqioscd 
in  the  circuit  is  so  great  that  only  a  small  (quantity  of  electricity  can 
be  evolved  (see  chapter  on  Ohm's  Law);  hence  the  zinc  is  not  so 
rapidly  constimcd. 

3.  Tbc  galvano-caulcry  ballcrics — especially  the  portable  varieties — 
have  comparatively  little  reserve  power.  If  the  solution  becomes  old 
or  tlie  plates  become  corruded  badly,  the  heat  generated  may  be  too 
feeble  for  imjjortant  Ojierations. 

It  is  therefore  necessary  to  frequently  renew  the  solution  entirely, 
and  not  in  part,  as  is  so  often  done  with  ordinary  gairanic  batteries. 
With  ibe  pcviable  zinc-carbon  batteries  it  is  a  great  advantage  to  thor- 
oughly soak  the  carbons  in  tepid  water  after  each  operation. 

A  practical  point  of  muclt  importance  is  that  when  tlie  line  platci 
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ric.  174.      I'ta.  ITS-  Fk.  rTO.     WtCIT}.    FiC  17S<     FiC  ITV- 

Vartout  forms  of  hondlctv  wire-loopt,  cnntetiMri,  nod  *o  forth,  far  gali 

wpentioo*  (Sbepwd  ft  OaiimTt  Oalrtjio-Fumdie  Mlfi.  Co^,  and  Ki>U«t)- 


Fto.  •••• 

Pro.  ■lb 
GvlviiM-caalcry  operating  caw  (Galvaao-^radM  HC^  Co.). 

become  much  worn,  and  the  disbince  between   the  carbon  plaics 
correspondingly  increjised,  the  inlemal  reiusUnce  o(  the  t>2t'.< 
gicAtcr  and  the  pourcr  i&  diminished. 

Aeeffmpanyi»g  Inttrummls. — In  the  operation  of  galvano<aut 
large  oumticr  of  burners,  loops,  and  handles  is  used.  These  arc  of  crcif 
Tarietjr  and  can  be  adapted  by  the  operator  to  the  needs  of  ao^  >f>^ 
cia)  cose. 
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ts  «f  the  Gaivan^Cattiery. — The  special  purtioscs  for  wliich 
galvano-cautery  has  been  recommended  and  employed  are  the  follow- 

_  iog  :— 

^P  I,  Removal  of  tumors  of  variou.i  kinds,  in  parts  tliat  ire  not  readily 
accessible  to  the  ordinary  mcUiods  of  extirpation — pcdiculatcd  tumors 

tof  the  larynx,  polypi  of  the  larynx,  raso  pharyngeal  *p«ce,  external 
auditory  canal,  vagina,  rectum,  and  uterus.     Malignant  tumors  in  any 
accessible  position  may  be  rciuovcd  by  galvano-cautery  in  order  to 
Avoid  hemorrhage. 
9.  Amputation  of  diseased  organs  or  ports  of  organs*  like  the  Deck 
of  the  uienis,  the  tongue,  etc.,  as  a  palliative. 
3.  Cauteriiation  of  ulcers. 
4.  Cauterization  of  chronic  inflammations  of  mucous  membranei  in 
fte  urethra,  nasal  duct,  conjunctiva,  etc. 

5.  Catitcrizatton  of  cancerous  minors  to  stop  the  hemorrhage. 

6.  Catucriraiion  of  the  base  and  tissue  surrounding  malignant  tumors 
lat  have  been  previously  removed  by  the  knife  or  ligature. 

7.  Cauterization  of  erectile  tumors  so  as   to  cause  coaguUtioo,  «b- 
Fiorption,  and  in  some  cases  sloughing. 

8.  Treatment  of  fi^cube,  by  cauterizing  the  fistula  alone,  or  by  cau. 
rizing  surrounding  parts,  or  by  cauterizing  both  the  opening  and  the 

ts  sitrronnding,  or  by  opening  the  fiKtula- 

9.  Trcatmenl  of  neuralgia  by  cauterizing  and  killing  the  nerve. 
)o.  Treatment  of  prolapsus  uteri  by  cauterizing  with  the  bumen  the 

inal  walls,  and  thus  causing  inflammation,  suppuration,  and  cicatricial 
^ntraciion. 

Advantages  of  Ihe  G^vanihCauiery. — The  advantages  of  the  galvano. 
Cautery  over  the  actual  and  potential  cautery  and  the  ordinary  opera- 
lions  by  cutting  instntmenlN,  arc  these  -.-^ 

I,  It  can  be  used  on  parts  that  are  not  easily  accessible  to  ordinary 
^Jc&ininients. 

^P    2.  It  sAxCi  all  or  nearly  all  hemorrhage. 
~     3.  It  combinirs  the  aficr-cautcnzing  effect  with  the  other  results  of 

klbc  opcraiiun,  as  is  sometimes  desirable. 
I  4t  It  is  more  sure  in  its  action,  and  can  be  more  accurately  localized, 
ftipecially  in  cavities,  ihaii  the  ordinary  meltiods  of  catitcri/ati on. 

5.  It  is  but  little  painful  after  the  operation,  and  is  rarely  or  never 
dangerous. 

6.  It  is  followed,  like  electrolysis,  by  a  more  satisfactory  healing  than 
by  the  knife  or  ligatute,  and  a  after  electrolysis  there  is  less  liability  to 
pysemia. 
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The  one  Asodvantage  of  the  galvruio-cautery  it   the   dif&colr 
managbg  the  necessaiy  appuutui. 

lilts  difficulty  is  ituw  fliminifihing:  ibe  advances  that  hav«  it 
beea  made  in  tids  dep&riinciit  will  bring  the  galvano-ouitcty  wiihiaj 
reach  of  all  ^o  ate  willing  to  derote  the  amount  of  attention' 
a  new  department  must  at  first  demand. 

There  is  reason  to  believe  tliit  m  the  future,  with  accessible 
compact  appliances,  the  use  of  the  galvino-cauter)'  will  be  greall) 
tended.     JVf  em  ean  exftil  tc  succeed  wiih  the  galvano  cautery 
nfii  /o  some  Jtgrer  a  master  of  fltcfro-physUs. 

Rules  Jar  the  Use  of  (he  Gaivano-Cauttry. — r.  For  all  Large  and^ 
portaiit  operations  freah  fluid  should  be  used  in  sutTictetit  quantity.^ 
the  battery  should  be  in  all  resi>ects  clean  and  in  good  order. 

In  the  use  of  the  galvanic  current  for  ordinary  galvaoicitkio,  I 
needs  entire  rcnew*al  but  rarely,  and  if  an  evaporation  or  waste  : 
the  strength,  simply  pouring  in  new  fluid  into  the  old,  or  |n 
water  alone  will  laswer  to  bring  np  the  battery  power  to  the  tit 
sundard. 

3.  Kefore  beginning  the  oivration,  the  apparatus  should  be  ta  I 
ough  picparatioQ.     Our  battery  should  be  tested,  and  the  handles] 
wires  or  knives  should  be  carefully  overhauled,  so  that  there  wxf  \ 
no  chance«  of  bad  connection  or  bad  working  of  the  screws, 
other  appliances. 

3.  In  all  operations  of  importance  it  is  almost  indispensable  to 
an  assistant,  whose  exclusive  duty  it  shall  be  to  ttnmerse  uxl ' 
the  elements  as  may  be  re<]uired  during  ihc  various  steps  of  the  < 
tioD.  or  to  use  the  bellows  or  airbulb  to  increase  the  strength  > 
current.  The  operator  will  liave  alt  he  can  do  to  control  the  1 
ments  in  his  hands. 

4.  The  strength  of  the  current  employed  in  the  operation  should  ^° 
carefully  attapicd  to  the  size  and  length  of  the  uire-loop  or  kai& 
b  u:>cd  in  the  oiieration.      If  too  great  a  quantity  of  cicclricitj  a  I 
for  the  fiize  and  length  of  the  wire  loop,  the  wire  may  break  befo 
during  the  operation — vcr)-  likely  very  near  the  close  uf  the  oj: 
to  the  annoyance  of  the  operator.     If  too  little  quantity  of  e)< 
is  used,  the  loop  or  knife  will  not  be  sufficiently  heated,  and  wilj 
bum  through  the  tissues,  or  if  the  tissues  are  dtTidcd,  bet 
may  occur. 

As  the  loop  ((;fows  stnalier  near  the  end  of  an  operation,  the  1 
of  electricity  ^hould  be  diminished  by  raising   the  elements 
in  the  solution,  so  that  less  surface  may  be  exposed  (Byrne), 
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Accurate  judgment  in  this  regard  can  only  come  from  careful  and 
repeated  preliminary  experimentation,  and  from  entire  familiarity  with 
Uie  battery  employed. 

5.  In  the  case  of  malignant  growths  of  all  kinds,  the  heated  wire, 
loop  or  knife  should  go  sufficiently  far  beneath  or  around  the  growth 
as  to  include  healthy  tissue.  In  amputation  of  the  cervix,  for  example, 
the  wire  should  be  placed  above  the  ulcerated  or  indurated  part  so  a3 
to  remove  the  entire  cervix,  and  very  much  more  if  the  disease  extends 
far  into  the  body  of  the  uterus. 

In  some  cases  this  would  be  impracticable,  and  then  it  is  necessary 
to  abandon  all  hopes  of  radical  or  permanent  relief,  and  content  our- 
selves with  palliation  merely. 

6.  In  cases  where  the  wire-loop  is  used,  the  traction  on  it  by  the 
wheel  or  other  contrivance  should  be  very  gradual,  and  by  intervals,  so 
that  the  surfaces  of  the  parts  exposed  may  be  thoroughly  cauterized. 
The  temptation  is  to  make  the  operation  brilliant  and  brief,  by  rapidly 
contracting  the  loop.  Those  operators  who  yield  to  this  temptation 
may  be  annoyed  by  immediate  or  secondary  hemorrhage. 

7.  When  the  shape  and  position  of  a  part  to  be  excised  are  such 
thai  a  loop  cannot  be  adjusted,  a  groove  should  first  be  burned  around 
the  part  by  the  galvano-cautery  knife  (Byrne). 

8.  The  wire-loop  or  knife  should  be  accurately  adjusted,  and  be  per- 
fectly in  position  before  the  connection  is  made  and  the  current  let 
on. 

9.  The  loop  should  not  be  contracted  until  it  has  passed  into  the 
submucous  tissues,  and  when  passing  through  superficial  or  cellular  tis- 
sue, the  wire  should  not  be  brought  to  a  white  heat  (Byrne). 

10.  In  protracted  operations,  where  delay  is  necessary  between  the 
different  stages,  the  elements  should  be  raised  out  of  the  solution  when 
the  current  is  not  needed,  so  as  to  rest  the  battery  and  economize  its 
force. 

Adaptation  of  Galvano-Cautery  to  various  Departmefits. — In  the 
adaptation  of  galvano-cautery  to  any  of  the  special  departments,  one 
needs  to  be  guided  by  the  general  principles  already  laid  down.  The 
eflBcient  contrivances  and  modifications  of  apparatus,  and  of  modes  of 
Operating,  will  depend  on  the  skill  and  experience  of  the  surgeon.* 

Dr.  Byrne  presents  the  following  risumh  of  his  operations  with  the 
gslvano-cautery,  up  to  December  i,  1873  : 

•  On  the  specbl  department  of  the  adaptation  of  the  galvano-cautery  togynxcolog;, 
u  wdl  as  for  yaluable  suggestions  in  regard  to  galvano-cautery  in  general,  we  maj 
Mftr  to  Dr.  Bynie'i  work  on  the  Electro-Cautery  in  Uterine  Surgery. 
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*'  19  cues  of  epithelioma,  including  cauliflower  cancet. 
eocephaloid,  or  medullary  cancer, 
catarrhal,  iiitUiiiniaiory,  anrl  ulceradve  iffsctioiu 

cervical  canal  of  uterus, 
antputation  of  cervix  (non-malignant), 
fibrous  and  fibro-celiular  jwlypl 
Sf^silc  fibroid  tumors, 
deep  ulceration  of  os  and  cervix. 
intra-utcrine  vcgciiiion  (non-malignaot). 
vascular  tuinori  of  urethra, 
granular  urethritis, 
heniorrhoids. 
pertneo-vagitul  fistula, 
lipoma  of  scalp, 
lipoma  of  cheek, 
lipoma,  of  ear. 
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Of 'the  thirty  cases  of  malignant  disesscr 

1 7  were  of  the  uterus  alone. 
7     "        '*     uterus  and  vagina. 
3    "        "      perinKURi  and  vagina. 
1  WW  or  the  left  labium. 
I     "        "     clitoris. 
I    "       "     breast. 

Among  the  nineteen  cases  of  epithelioma, 
7  were  indurated  orulcerated  only,  and 
13  were  of  the  vegeuting  or  cauliHowcr  character.     Of  the  Ultei, 
7      "      "      cervix  uteri  alone. 
3      "      "       pcrbieum  and  vag^a. 
I  was  restricted  to  the  left  labium. 
I  of  the  clitoris." 

Dr.  Thomas  Bryant,  of  London,  has  recently  publislied  the 
of   a  large  variety  of  experiments  with  this  fonn  of  "bloodless 
gery." 

The  cases  of  amputation  of  the  cervix  uteri  with  the  galvaiiocau 
that  have  been  attempted  by  the  surgeons  of  the  Woman's  Hos 
willv  the  assistance  of  Dr.  Rocliwcll,  have  proved  entirely  lati^ficH 
In  these  case;:,  if  the  platinum  wire  be  of  suflicient  size,  and  the  cutti 
be  done  slowly,  not  a  drop  of  blood  need  be  lost. 
The  galvanO'Cautery  has  been  used  by  ophthalntotogists  for  the  1 


teriutionof  granuUr  Ms,  andinf]amniaiionsaTi(labsce«>c5orihclaclir]r- 
lual  duels.  B)-  aurists  it  has  been  used  for  the  removal  of  polypi  and 
other  tumors  from  the  external  auditory  canal.  By  larjTigologists  It  has 
been  used  for  the  removal  of  nasal  and  raso- pharyngeal  poly|)i,  for  the 
cauterization  of  granulai  inflammaiions,  for  the  caucerizstion  and  removal 
of  varioua  laryngeal  growihs,  and  for  tracheotomy.  One  of  the  most 
«ucceMful  workers  in  this  branch  is  VoItoJini.* 

In  the  rcciuni  the  galvano-cauicry  has  been  recently  utilized  for  oper. 
ation  on  fisiulx  and  br  the  teinoral  of  piles.  By  general  surgeons  it 
has  been  used  for  amputatioDf  and  for  the  treatment  of  c]nthclionia  and 
other  malignant  growths. 

The  follounng  operation  by  the  galvano-caulery  is  a  good  illustration 
of  its  value  and  efficiency  : 


Ca.«e  CXCVII ,— We  werr  re^iierted  by  Prof.  Jitne«  R.  Wood  to  »«  with  him  a 
paiicni  {mm  irhom  !k  hftd  xntic  liinc  liefote  iciiiuvctl  k  cancer  uf  the  lip.  The  iitsti 
wu  now  MilTerliig  (toaia.  largngrninh  oT  a  malignint  cliwacier,  situatoi  on  ihc 
fighi  tide  ef  ibc  neck,  ud  adherwW  appMenlljr  to  lfc«  liyoid  boot  The  tnmoT  w«s 
so  BKMdiagly  fucalai  (hit  it  w»  ihoushc  not  expedient,  by  Dr.  Wood,  to  dm  the 
knife,  uiJ  he  iherefwc  dcl«mint-l  to  try  th«  plwrno-CTulery.  Th«  patient  h«iO|( 
been  ctheciied  by  Dr.  J.  W.  Huut,  Ui.  Wood  proceeded  to  diucct  Uck  the  ikin  i 
but  the  Mb»l«nce  of  the  tumor  was  fouiul  lo  be  w  tlioiouchly  bioken  down,  ihftl  it 
WM  rciolretl  (o  cxtirpttc  thoroughly.  wlihoBt  r^»t^l  to  >'^  cowring.  Tlic  circmn- 
(er«i«  of  the  iimftf  w*t  w  great,  that  liwtearl  of  atieioplioB  W  cncirelc  lb«  whole  at 
once.  Dr.  Wood  pierced  it  M  it*  ba«  kiJ  centre  by  »  Rfoovrf  director.  «n.l  aluna 
Ihb  w  thntu  the  free  end  of  onr  plotlnnm  wire,  ami  *»  't  «™«  <>"'  "'  ">'  oppowte 
ride.  U  wa.  ferfcncl  in  the  other  half  of  the  opetaiiBg  handle.  thii.f«n»ing  a  loop 
srowMl  onc-I»lf  nf  the  lumor  at  it*  ha*.  The  ctrciiil  •»•.  now  clc««l,  the  loop 
gi»(hiftUy  «-otr»cie^.  nn'i  the  amputation  of  the  poTlion  endued  speeJily  nccom- 
IilUlwL  Tlw  oihcr  hntt  of  the  cnUrKemcnl  was,  in  the  Kunc  wny,  readily  cut  nway. 
SubtUiatinj:  now  tlie  otutety  knife  for  the  wire.  a»  much  of  the  uitdcilying  ii««ne  «W 
«em<w«d  M  coold  l>e  irith  lafely  aitenjpted,  owing  to  the  posiiioo  o(  the  dlicBlfc 
During  the  oper*lim»  only  an  ioiicnifitant  amount  of  WtwwJ  wa.*  lo«,  and  but  one 
MmII  artery  caHad  fo»  ligation.  No  untoward  lymptonu  follovred,  and  the  poticnt 
made  a  good  recovery. 

*  Die  Anira>duii8  der  calT«no-lcauMtk  in  Innerii  des  KMHtoiftnuA  Sehlnndliapfet. 
Weta.  I«J2.  On  the  Applicaiicro  of  the  Galwno-Caulcry  to  Laryngology.  See  alw 
Cehea'a  DiMasei  of  the  Throat,  1S73. 
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1CN   AND   HAUaSAttT  TL'tlOftS. 


Tke  success  of  the  electrolytic  procedare  in  benign  and  ntalignanf 
lumors  depends  on  the  method  used.  One  may  fail  by  one  process  and 
siiccctrd  by  another,  just  as  in  any  other  surgical  opcralion.  The  ten- 
dency has  been  to  be  satisfied  with  th«  mere  emiiloyinent  of  galvano- 
piincturc,  without  regard  to  the  method,  and  to  accrpt  the  results 
whether  fitvorable  or  unfavorable,  as  serving  to  settle  the  qiiesiion  of  the 
vahic  or  usclessncas  of  electricity  in  surgery. 

In  electrolysis  ever>'thing depends  on  the  method ;  and  with  the  same 
method  skill,  care,  and  thoroughness  may  succeed,  when  awfcwanlneu. 
carelessness,  and  inaitcniion  fail  utterly.  The  failure  of  dectrolj'sts  in 
any  fonn  of  tumor — benign  or  malignant — is  not  to  be  counted  a  re- 
proach until  wc  know  the  actual  method  used  and  the  character  of  the 
operator. 

The  errors  that  have  been  and  are  continually  made  in  electrolytic 
opieraiions  begin  and  end,  as  we  have  seen,  in  ignorance  or  fotgclfuW 
Q?5s  of  th«  laws  and  facts  of  clcctro-phj^ics  and  eleclro-physioit^y.  and 
especially  of  the  former.  No  one  can  be  a  scientific  and  successful 
electro-siu^eon  without  also  being  more  or  less  of  an  dectro.pliysictsL 


■ 


H*V|— IRECTILE  TtfMOKS— AWCtOKATA— KOTHER  S   MARKS. 

Ncevi  (erectile  or  vascular  tumors]  are  both  cutaneous  and  subcu- 
taneous. The  terms  cutaneous  and  subcutaneous,  however,  simpty  id- 
dicate  a  difference  in  seat,  but  not  in  kind.  The  two  forms  are  often 
associated,  and  the  wide-spread  dilatation  of  cuuncous  vessels,  attended 
with  little  swelling,  that  are  commonly  called  "  mother  spots,"  are  evi- 
dently similar  in  character  to  the  subcutaneous  variety  to  wfaidb  Bell 
gave  the  name  of  aneurism  by  anastomosis.  Erectile  tumors  may  be 
cither  venous  or  arterial. 

This  variety  of  tumors  may  be  treated  by  the  ordinary  method  of 
electrolysis,  with  a  good  probability  of  success,  provided  the  conditions 
^f  success  are  skilfully  observed. 
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It  is  first  of  all  necessary  to  understand  that  to  cure  all  forms  of 
etite  tumon  electrolytically  viihout  leaving  any  scar  or  trace  is 
"Rmply  impossible.  In  many  cases,  and  notably  in  those  of  larger  siee^ 
and  which  are  |>artly  ctilancoua  and  partly  subciitancoust  sooner  or 
later  dcstniction  of  tiisue  is  requisite  to  bring  abuut  a  cure ;  and  de- 
ttniction  of  tissue  after  electrolysis,  like  dcstniction  of  tissue  after  the 
use  of  other  agents;  is  followed  by  cicatrixaiion. 

When  the  nxvus  is  small  and  superficial,  then  a  mild  electrolytic 
Operatioit  may  be  followed  by  a  shrinking  of  the  tumor,  and  a  rapid  and 
permanent  absorption  of  the  debris  without  any  scar ;  but  such  cases 
can  hardly  be  said  to  constitute  the  majority.  The  scars  foHowing  the 
electrolytic  treatment  of  na:vi  may,  however,  rapidly  disappear;  at  least 
the  little  patient  may  in  time  entirely  outgrow  them. 

It  is  necessar}-  to  be  understood,  in  the  second  place,  that  the  elec- 
trolytic operations  for  nievi,  as  for  other  kinds  of  morbid  growths,  are 
nsuallj'  sufficiently  painful  to  require  some  form  of  local  or  general 
anxtthesia.  It  is  almost  absolutely  sa/c  to  give  ether  to  young  chil- 
dren J  and  the  operation,  even  though  it  be  but  very  short  and  but  little 
painful,  can  be  conducted  far  more  successfully  when  the  child  is  ana:*, 
thetucd  than  when  it  is  not.  Wiih  adults,  and  sometimes  with  children, 
local  anxtthesia  by  ether  spray  is  sufficient ;  but  it  is  generally  inferior 
to  general  aniesthesia.  The  struggles  of  the  child  to  get  free,  its  terror 
at  the  sight  of  the  in»truments,  can  all  be  saved  by  a  carefully  adminis- 
tered anxsthctic  The  details  of  the  operation  differ  with  the  site  and 
character  of  the  tumor.  Success  has  followed  the  use  of  both  poles  in 
(he  tumor,  or  only  one,  while  the  connection  is  made  by  a  sponge-elec- 
trode on  some  indiiTcrcnt  point.  If  the  tumor  be  smalt,  and  but  one 
pole  is  used,  it  is  better  that  it  sliould  be  the  po^tivc,  since  the  clot 
formed  at  the  positive  pole,  though  small,  is  hard  and  Arm.  If  the 
tumor  be  Urge,  needles  connected  with  both  poles  may  be  used. 
Whether  one  or  more  needle*  are  to  be  used  dc|>cnds  on  the  size  of 
the  tumor,  but  generally  one  needle  connected  with  each  pole  is  suffi- 
cient If  many  needles  are  used,  it  is  difficult  to  manage  them  ;  and 
some  may  fall  out,  and  thus  disturb  the  operation.  It  is  belter,  as  a 
rule,  to  take  out  the  needle  at  diScrent  stages,  and  insert  it  in  various 
parts,  until  the  entire  growth  is  acted  upon.  We  have  sometimes  fuund 
it  of  advantage  to  reverse  the  current  during  the  operation,  so  that  all 
portions  of  the  tumor  may  be  acted  on  by  both  poles.  Insulation  of 
the  needles  is  only  required  in  the  case  of  entirely  subcutaneous  tumors 
—where,  as  in  the  case  of  aneurism,  it  is  desired  to  produce  a  coagulum 
(which  may  be  slowly  absorbed)  without  injury  to  the  skin. 
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The  length  of  the  oiwration  tnay  range  between  6vc  and  twentjr>fivc 
minutes,  accordirg  to  the  strength  o(  current  qscc],  the  sue  of  the  needle^ 
and  the  Mie  of  ihe  luinor. 

The  great  point  in  all  elcctroljnic  operations  for  nsevi  is  i»  do  jmu 
enough  vUhoui  doing  itv  much.  If  the  opciatJua  be  not  reuonabljr 
thorough,  nbsoption  vill  not  take  place,  or  the  tumor  mar  recur.  If 
the  operation  be  tcx)  extensive  or  prolonged,  the  destruction  of  tissue 
may  be  greater  than  is  needed,  and  tho  subsequent  cicatrization  may 
amount  to  at  least  a  tcra|Krrary  deformity.  For  very  large  and  semi- 
aitaneoui  or  semi>iubcuIancous  nKvi,  that  exhibit  a  ten^lency  to  tpread 
in  all  directions,  it  is  necessary  to  place  the  needles  at  or  near  the  bate 
of  tlie  tumor,  and  in  ihc  surrounding  thsue,  among  the  enlarging  and 
tortuous  vessels,  in  a  manner  somewhat  resembling  tbe  method  of  elec- 
trolysing the  base  of  malignant  tumors.  If  such  tumors  are  treated 
timidly,  no  good  result  will  conie.  and  the  operation  nuy  be  several 
times  repeated  withoul  satisfaction. 

The  advantages  of  the  electrolytic  procedure  in  nsevi  are  Iheae  : 

1.  In  tmalt  and  tiipcrficial  tumors,  the  cure  may  be  effected  with 
little  or  no  scar.  On  the  face  and  other  exposed  parts  of  the  body, 
this  advantage  is  very  great. 

2.  In  large  nxvi,  and  those  which  arc  partially  or  entirely  subcu- 
taneous, the  liability  of  recurrence  would  be  leu,  and  probably  the  ex- 
tent  of  the  cicatriiation  would  be  less  than  after  the  ordinary  method  of 
treating  these  growths, 

SubcMtanevuj  trttlUe  tumm-  »f  tkt  rigkt  fhtek ;  eam/Mtrttwvery  ftllean  tftftra^fOl 

trtaimtnU 

CaeeCXCVIII.— In  April.  1871,  Dr.  D.  F.  Reynolds  conmlied  nin  regud  to  the 
CAM  of  a  little  ehtld  a|>e<l  eight  monlhi,  who  wm  aiffietsl  by  a  nhcniuwaH  ereoltf 
luiiiurln  the  ti|,-tit  dicck.  Il  appeucd  ^rtty  dfiet  birth,  unl  hod  gradually  alarmed 
until  the  (Isle  mentiuned,  when  (t  mexwrcd  one  and  •  Italf  InclMa  In  vkltti  aad  (ran 
on«-tial(  to  ihrce-i^uartets  of  an  inch  in  depth.  Upon  film  jireowe  Ihe  ealaq>emeat 
irould  almail  eniiicl/  Uitappcar.  Ttic  pfttiail  hanag  been  placed  aodcr  the  [nflMlKC 
ofchlcirafDrm,  wcoperaieil  at  Bellevue  iloiplial.  In  the pnaeooc  of  Or.  Fiank  Mai»' 
ilton  and  hik  claai,  by  tnlrodoctng  into  Ihe  four  qnarten  of  the  tumor  foiu  ssiil 
pMci!  steel  nccdlo  iiuulutcd  to  wliliin  onc-quancr  oi  an  lixh  oflbe  poiaia  Two  of 
Ihe  nr«dlei  aie  connected  with  the  poiiiive  and  two  irltli  the  nesaiire  pole. 

During  the  paMage  of  a  currtAt  of  rery  noderaie  tenuoa  the  enlargeroent  gra/toly 
crevf  harder  and  more  protnineat  as  the  Uood  co«i;iilaied,  and  ai  the  capiiaiion  of 
eight  minutrs  when  the  noolln  were  withdrawn,  the  part  «ai  quite  firm.  The  child 
auffered  no  Ineonv^iienc*  during  or  after  the  operation,  and  when  seen  the  Be«t 
marnine  irat  as  well  and  playful  at  umal.  7^  jiroceB  of  abeorption  woaa  ' 
marLlfeil,  and  in  two  montlia  (hr«e-<]uarten  t>r  tho  dot  had  diat^pcared. 
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lU*  time  there  aroi  •  okM  mark«d  deereiie  in  the  rapidity  a(  sbiarption, 
Mjicc  bat  two  monih*  inotc  were  requ!toil  before  ilic  clot  )uil  cnlireiy  diiippexKil. 

•4  iargt  arltrMl  Imnur  in  a  tMoi,  Hi-  iPmruktJ  ekiid  ;  tkt  rtiiMit  */  titelrpfytU 
treatmttti  mHiotU/aeiary. 

Caie  CXCIX.-^ Annie ,  t  child  aged  oncjreai,  wasdirctted  to  ui  fay  Dr.  II.  P. 

Famliam.     Oa  ber  back,  owt  tlie  tipper  tluraU  vericbne,  we  found  a  large  lliKiiiaiing 
artetiaJ  t«inor,  neuly  two  iixtm  in  diunetei  tH  its  liuc 

Ilia  cbild  wai  nuiknllf  anienik,  and  her  general  cuiuliiion  was  much  lidov  pu. 

It  wu  Ibonitht  best,  howcTee,  tu  upettte,  and  in  ihc  prewnce  of  Ufs.  Farnham, 
PbUtiwy,  Grant,  and  otli«ni,  (he  necJIes  wctc  umM  tu  the  >ui»«  roamicr  a>  in  Ihe  pee* 
«u>io  caM.  Coai^ulotion  wa>  icadily  prodooed,  but  owing  to  jome  anpleasanc  ^mp- 
loms  in  the  respimion  of  the  child  the  ntadlw  tm%  wittidrawn  (u  the  prepeg  ot 
lh«  (Ma  wbwquently  atlcited)  ■  little  premilurel^. 

Abaorption  act  in  rcty  »lnwl^  indeed,  and  after  a  few  wccki  lit  cffccit  w«re  bardy 
perceptible.  After  a  oouple  al  muDih^  ii  wb!i  evident  tlial  the  circulatioa  in  <««  por- 
ti««  wai  beginning  (o  be  re-c4tablikhed,  but  the  ravilicr  refused  to  allow  any tliuj; 
Daoce  tu  be  dune  fui  ihc  little  paitcnt.  It  ilioulil  be  xated  that  on  the  alghl  follow- 
ing the  operation,  the  child  was  allowed  tu  lie  upun  U«  back  with  the  bard  mlarge- 
neal  of  coaeulaled  blood  calicdy  unprotected.  SubMijiienlty  a  aoft  otrcalar  ting 
wai  prepaied  ai>d  placed  around  ibc  tumor,  Iiul  Ilie  iTritnlion  already  cauwd  by  ibe 
^omra  wat  followed  by  tlight  utceratitxi  and  discharge. 

Thia,  bawercfi  healed  in  the  course  of  two  weeks,  but  it  undoabtcdly  coDiribaicd 
lowaitli  ihc  general  unutirfaclory  rcsulL  The  x]ownr«  with  wtiich  Che  alAurbiii|j 
peoeeM  wna  carried  on  ii  to  be  attributed  undoubtedly  to  impaired  nulrilioa,  aivl  the 
te-catabUdtmcni  of  the  circuUtiun  mainly  lo  tiic  imfoitunalc  iKcc»iyuf  cutiiii){  tlioil 
the  operation. 

Arltrial  trtttUf  tamorfrvwihrtk  in  aehitd ftftttt  m^nlht  aU ;  eamflett  rttivery 
undrr  tlietrtlytdlisti, 

CMSCC.^Ina  little  child  fifteen  intiiirhs  okl,  ujxin  wliow  (ace,  neat  the  angle 
oTlbaloweT  jaw,  a  unall  erectile  tumor  had  entited  from  birth,  eleftrolyiii  was  eoen- 
pletely  succesifuL  The  patient  was  placed  under  itic  uiAucDce  of  chlorofonai  and 
two  plaiinum  ncodlci,  iaiulalod  to  wilhia  one-third  of  an  inch  of  the  poiiitx,  and 
coanecied  with  the  poiitive  pole,  were  iairodaced  Into  the  two  low«r  (Quarters  of  tha 
LamoT :  while  two  stc«l  nccdi'n,  connocted  with  Ihc  n^ative  pole  and  insulated  in  a 
limilar  manner,  wcri-  thruit  into  the  Iwo  upper  quarters.  The  current  (lum  twelve 
medium -iiced  celU  uf  a  unc-carbon  battery  u-ai  allowed  to  pus  Ear  leu  minateii,  at  tha 
end  of  whicb  time  the  coagulation  w»  compkie.  Abaorption  ol  tlie  clot  ra[Hdly 
became  mauifett,  and  in  four  month*  It  ha:!  cuiirely  disappeared,  leaviag  no  tear. 

In  subsequent  operations  wc  have  not  hesitated  to  use  steel  or  gilded 
needles  for  the  positive  pole,  since  the  oxidation  which  these  needles 
undergo  in  all  probability  tends  to  accelerate  coagulation. 
SitbtiUannit  rrtttilt  turner  trtatid  hy  iletlrelyaii ;  tea  timng  eurrtnti  uttd;  nit- 

itfurui  rhmgAing. 
CjUK  CCr. — A  Ihc  miuebt  of  Pt.  fico.  K,  Smith,  wo  operated.  November  aa, 
lS;t,  on  a  caK  of  subcx'  laneous  erectile  tumor,  junt  over  tlie  inner  angle  of  the  eye 
44 
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is  a  child  sixteen  month*  aT  nge.  The  tiuaar,  irUch  wi*  abaat  tbe  liae  of  a  tmct- 
nut,  cnulJ  eisily  l>«  oiinprcvd.  Thr  child  wm  iborotmblj  dberiioj  niih  the  a«Mi- 
MUX  vf  Dr.  F.  1 1.  Colion,  iind  tbnc  iniuUltd  nee^et  wm  mMrt«d  into  Iha  tumar- 
two  comnoclcd  with  the  pauiire,  and  tme  with  the  aq^alire  pole. 

Tlie  current  w»  bum  xUteeii  ««>k  cetb:  the  lAtnr*  tweiuy  idIduim.  The  calm 
of  ihc  luiiiur  diaitf^ed  dDfin^  tite  operation  Mid  became  lutd  through  thecoftgii«lto«. 
Siilncciucntlx  the  luinur  ilcioebod  at  (ciUiii  poinci,  and  the  iCMilt ««  oM  miaticxoiy, 
■ince  «  deformity  wuleft  thit  nwy  be  permimenl, 

TI1C  mistake  wi;  made  wu  iu  using  too  strong  a  Cuncut  iui<l  uoduljr 
prolonging  the  operation,  lit  our  desire  to  avoid  repeating  the  open- 
tion,  we  went  to  t}ie  other  extreme. 

The  delicate  skin  of  the  child  was  so  affected  by  the  acttOD  of  the 
current  that  sloughing'  ensued  in  spite  of  the  insulation  of  the  needles. 
This  tnistske  is  one  that  can  be  easily  avoided. 

Dr.  Rockwell,  by  a  somewhat  rare  coincidence,  treated,  within  a  com- 
paratively short  tiiiit:,  Coar  widespread  njcvi  involving  the  no»c.  The 
first  c^c.  sent  by  Dr-  Lafayette  Ranncy,  submitted  lo  two  operations. 
The  first  successfully  obliterated  the  dilated  vessels  of  one-half  the 
iio>e ;  but  circulation  becoming  reestablished  in  the  other  half,  a  sec* 
oitd  operation,  performed  aflcr  an  inttrrval  of  several  months,  resulted 
Id  complete  recovery.  The  second  caac.  aciit  by  Dr.  Stephen  Siiiilfa, 
was  apparently  successful ;  but  as  it  passed  from  under  bis  obscrvattoD, 
he  is  uninformed  of  the  ultimate  result.  The  remaining  cases  recovered 
promptly  after  a  single  operation,  and  with  hardly  an  appreciable  scar. 

Drs.  L.  t'.  Sas;i  and  R.  P.  Lincoln,  of  this  city,  have  comiuunicated 
lo  us  the  details  of  an  interesting  case  of  succeuful  treatment  of  ft 
venous  erectile  tumor  of  the  neck  : — 

The  patient,  Ccn.  K.,  aged  33,  of  nervotutoRiperftnient,  repfetenledthat  in  April, 
1S69,  after  a  special  effort  in  puMic  tpealfing,  he  felt  a  pain  in  hl»  neck,  on  the  left 
side.  Six  weeks  later  a.  small  lamor  appeared  in  tile  locality  at  the  pain,  which  ia  a 
few  month*  in  creased  much  in  >ite.  It  was  sa)»ci|uentlj?  reduced  by  tulphnr-bcthi^ 
carhitlics  tincture  of  iodine,  etc.,  but  relumed,  and  in  February,  1S70,  waa  tgun 
reduced  by  the  lame  treatment,  wliieh  left  him,  however,  exceediD|^y  weak.  July  f, 
during  (he  excitement  of  a  public  reception,  the  tumor  agun  appeared,  with  levcre 
pain,  tou  vl  ruice,  and  TccUiik  of  kulTiji-atioa.  m  that  death  appeared  luiiniDcni ;  anri 
again  it  W3t  (iit|>«I1a!  by  the  uxmc  ircaimf  ni.  On  account  ef  Ibe  frequency  of  ilie«^ 
and  iLc  cxhaiutiuu  that  fvlluwoi  the  treatmcat,  the  {wtiCDl  wa*  coo^dlcd  to  tvif^a 
the  public  poutiun  which  he  held,  and  return  home. 

When  he  came  under  the  obMrvalion  of  Dn.  Sau  and  lineoln,  ■  taaww  «f  the  MM 
of  a  lar^c  KDuac'a  c^'  was  loand  on  the  left  tide  of  the  acck,  in  the  anlcro-Uireriae 
poriinn  of  the  region  dctined  by  the  ticn)(i<leido.ina«Dli]  and  trapoin*  amiclei  and 
the  clavicle.  The  trachta  wan  parted  half  an  inch  in  the  ri^  of  the  oaedLan  tin& 
The  laiaor  war  rounded,  unooth.  and  radily  comproabtc ;  but  aAcc  Muprevioa  I* 
returiieJ  to  itina[ut;U  sliipe. 
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,n  tttuk  or  injigettinn,  active  ci(«rcU»,  or  mental  evdiement  of  >ny  kind,  wvuld 
oioe  the  tumot  to  tacicue  avmctimn  to  twice  itiusiuJ  *iee, 

Sqit.  30,  1S70,  in  Ihc  preaenoeof  Dn.  Ilanimond  ud  Ilaclcky,  the  patient  wai 
aanuhMiud  and  lubmitlcd  (o  clectralytk  Iremtmenc.  Four  gildsd  etesl  needier,  in. 
sulatcd  to  oDc-balf  01  ibrcc-fvM ihi  qI  as  inch  flora  their  puinM,  vttfv  uitiodum)  intg 
(he  lour  qaattn*  of  tlie  tuinui  ;  the  iwo  upper  1>eing  one  ind  onr-rourlli  inch  apart, 
and  one  inch  ab<iT«  the  lower,  which  u-ere  oae  inch  <ip»rt  The  Iwo  Inner  necdiec 
were  conneciel  with  ihc  sutidirUlcil  uitxlc,  unj  the  two  outer  with  the  subdivided  ca* 
thode.  At  fint  ten,  then  (irtoen  elEmenti  of  a  battery  Mmtlar  to  St6bi«»'t  were  cm* 
plojwd.     The  «>lTcn([tb  of  (he  current  wm  incrcakcil  gmluall)-. 

Ac  the  expiraiiun  of  lilVecn  minutei  the  two  lower  nccdlc3  were  disciii:ai[cd from  tht 
cwrml,  thus  conceriListing  the  whole  force  upon  ih«  two  upper;  tt  the  expiralion  of 
fifteen  ntnntes  more  the  oee<lles  were  reai4v«d. 

Ouring  the  opcrAlion  all  the  prominence  of  (he  tumor  diaappearcd,  and  a  delicale 
MamnulioB  detected  a  hard  tnou  tn  Its  place  j  oat  a  drup  of  blood  escaped  on  the 
remoral  of  the  ne«dlc«.  The  ihin  over  the  lutnor  preicnted  a  bright  bliuh,  tad  the 
inche:abad  ictumed  to  Its  proper  position.  The  patient  kept  quiet  for  three  dajr^ 
miing  a  cold-water  compeen.  At  the  end  uf  that  lirae  the  wreaen,  which  bad  been 
eonuieraUe,  had  nearly  »11  patswd  away. 

At  the  tatot  dale,  O^lolier  zjth,  the  patient  wot  well,  and  "  the  mduratiou  In  the 
■edt  wai  iteadjly  diraintkhing  in  ■iat," 

Gaitrci. — Goitres  arc  to  be  treated  by  ordinary  electrolysis  witli  shai-p, 
bayonet-Ehaped  needier,  which  may  be  either  insulated  or  non-iiisu- 
Uied.  Needle!*  ihit  are  smoothly  insuliled  csm  be  inRerted  through  the 
skin  of  the  neck  wiihonl  very  much  more  difficulty  than  non-in!niIa.tcd 
ncedlca ;  but  if  the  insulation  be  roughly  put  in,  the  ditHcuUy  in  inser- 
tion may  be  very  great.  An  advantage  of  non-insulated  needles  is  that 
by  the  action  which  takes  place  in  the  skin  aruund  it,  the  needle  be* 
comes  loosened  at  the  negative  pote,  and  so  asi  he  pushed  in  still  fur* 
ther  ivithour  difficulty.  For  goitres  of  all  kinds  the  negative  pole  is 
much  preferable  to  the  positive  pote,  just  as  In  cystic  and  fibroid  tu- 
mors.  There  is  no  danger  in  inserting  a  needle  even  into  a  smaSI 
gottie  to  a  considerable  depth,  say  one  or  two  inches.  By  great 
carcleuness,  it  would,  vt  suppose,  be  possible  lo  wound  the  carotid 
artcr^'.  We  do  not  usually  employ  an  anesthetic  in  the  operations  on 
the  neck  ;  we  find  that  the  ether  spray,  or  local  application  of  a  mix- 
ture of  carbolic  acid  and  ether,  equal  parts,  prevents,  to  3  considerable 
extent,  the  fear  of  the  introduction,  which  the  patient  much  dreads, 
and  which  is  really  more  severe  than  the  puin  of  the  electrolyus  aft«f 
the  needles  arc  in  position. 

In  a  few  cases  we  have  observed  that  the  needles,  when  insened  in  a 
goitre,  cause,  by  tcflcx  action,  pain  in  the  forehead  ;  in  other  cases 
«ausea  and  a  tendency  to  taintnt  ss  are  observed.    The  majority  of 
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paticnK  do  not  bear  an  operation  of  more  than  from  five  to  fifteen  mth- 
ute*,  which  may  be  repeated  two  or  Uirce  times  a  week. 

This  purely  electrolytic  trea.trocnt  may  be  varied  by  external  gain- 
nuatioQ  and  lAraduation  with  strong  cuncnts. 

There  is  no  question  that  external  galvanization  and  faradization  witA 
mong  currents,  both  steady  and  intemipted,  uHU  cause  a  considerable 
leduclion  of,  and  sometimes  completely  dis3i|>atc  goitres  ;  and  even  when 
these  mctliods  do  not  cause  any  perceptible  diminutioD,  they  at  least 
relieve  the  sense  of  pressure,  the  heaviness,  and  the  sense  of  surTocaiion, 
or  of  choking  that  gultres  often  cause.  External  elcctiiialioQ  alone  if 
not  as  Gatififactoiy  as  electrolysis  with  needles. 

The  prognosis  of  goitre,  under  electrical  processes,  varies  vrilh  ihe 
nncure  of  the  liunor.  Those  which  aie  small  and  soft  may  di&apt>car 
entiTcly  and  permanently.  Those  that  arc  large,  provided  they  arc  not 
too  hard,  may  al&u  i-ntiiely  disa|ipear.  The  cystic  varieties  abo  give  a 
good  prognosis.  Those  that  arc  both  very  lai^  atvd  very  hard  may 
diminish  a  certain  percentage,  but  they  do  not  entirely  disappear.  The 
best  method  of  estimating  the  results  ortreaimeni  is  to  uke  measuf^ 
ment  of  the  neck.  Almost  all  goitres  will  go  down  more  or  less,  and 
usually  at  the  outset  of  the  treatment  Afterwards  thej-  recede  roore 
and  more  slowly  ;  and,  even  in  those  cases  where  (he  cure  is  complete, 
the  last  quarter  will  require  more  treatment  than  the  first  three-<]uar> 
lets.    Tills  is  true  of  all  hard  growths  that  arc  treated  by  electricity. 


i 
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Ctitr*  9f  Ikrtryear^  sMndimg~Kafid rtduttifin  and appr^Kimatt  <urt  Mndtr  jaU 
vano-ftiuilurt — ExUr»al fttradivtlian  with  vtrj  flrong  tmrrtmU, 

Casx  CCII.— Marcb  30,  r874.  We  were  c«tl<d  to  treat  a  ca«c  of  gfitrt,  «tWe 
■  he  ninsLirciiiciil  aiaiind  ili«  neck  was  ukImd  uid  onc-lulf  inches  Tlic  poiinii, 
wnsajroungmno  twcnty-iMie  yetrs  of  «gc,  and  ibej^rawtlihaiduitfed  three  >■«•».  The 
turaor  WM  modciftidy  Irut  ant  cxccwivel;  hortL  Wc  c«nuii«nced  licttment  with 
electrolyris  Ihe  needle  beinir  paned  into  llie  centre  of  llie  tumor.  In  one  wvck  luU 
in  inch  wu  gained  ;  in  live  weclu  one  and  ft  balf  iache*,  tihich,  in  eflect,  aaoitfiied 
to  a  cure.  Wc  used  only  mild  currenti,  combEnod  with  cxlrintl  faradicaiion.  with 
rery  ttrane eurtenti,  violeniiy  ini«mipled,  ma  wenated  tiTMejrcr.  Tbcresnli,  there* 
fore,  wu  du«  to  the  oomlnned  efTect  of  diflercni  kitidc  of  elcctnialian. 

The  gr^t  nutjanty  of  cajcs  of  this  kind  will  beconc  rcdnced  ten,  rtftcen,  or  twenty 
per  ccni..  and  wLIL  hccomc  iitalioanry.  F.TCn  In  thii  ra>e  Itie  tcdnclion  of  Ike  bjt 
quuter  inch  consiinied  as  much  lime  u  aJI  ihc  rcti  of  the  oure. 

In  the  above  case — which  may  be  rrgaidcd  as  a  type  of  the  mora 
successful  results  of  electrical  treatment  in  goitre — the  galvano-punc- 
ture  c-rrtainly  iccomphshed  mure  than  the  external  laradiiaiion  with 
strong  inlerniptcd  currents.    The  latter  method  did  something,  and  b 
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worthy  of  trial  in  the  treatmont  of  goitre  in  connection  with  ^alvano- 
puncture. 

Sleajy  Jttrtnit  im  tilt  under  enewnal  gaitnutitaihn  OHd  tttdrofyHt. 

Case  CCItl. — L.  W.,  b  girl  aged  fctunecti  ycftrs,  first  otnerv-eil  four  year*  nnce  i 
■li^M  cnUignnent  of  tbcthyi«)<1gUnri.lcrapJc11yincrcucdm  MIC  iiiiiiilDc«:mli«t  5.1871. 
Wlia  ilwprMcnted  IwtmK  for  ex&mbiation  it  vran  «n«  Mtil  a  h&tf  inchei  In  d^li,  and 
Iwo  iBcha  in  wiillli,  nsachuig  i«  the  aniniof  border  of  diher  uleino-clciilo-mMioidcM 
■mdfc  Tbt  mu*  was  quite  movable  and  did  not  In  any  way  cauM  incuiivemeutxv 
OMptiiig  when  Kbe  atlentptcd  to  ung.  Iodine,  both  intcmall}'  ojtd  extecnally,  hud 
beea  B*cd  wUhoui  ajjpieciable  benefit.  T%i  the  UiA  two  montlit  IiKaJlM;d  tjiitrrial 
plmuiiialioEi  repeated  twiue  a  weelL,  w-xt  iluiie  died,  toultin^  in  tio  diiniiiuticn  in 
the  au  of  tbe  mellinj^  but  in  a  very  decided  alleviation  of  Ihe  dbtrcoiing  Miuialion  of 
stranciEnt;,  vrludi  Invariably  oceiured  wliencvcr  die  aitempted  to  tin^. 

Sulnequenlly  the  needle*  were  initoducel,  and  to  llii*  date  the  tumor  baa  ileadily 
drrtourd  in  Mce,  until,  June  t,  it  wan  ane^uartcr  itt  original  die,  aiul  Ihe  indicationt 
were  that  it  nronlJ  entirely  iluiLt'l''"-  '^'"^  needle  (a  aiuall  ^luvxr**  nceUlc)  was  in- 
troduced come  twenty  tJmei,  but  a*  the  pain  proiliuecl  was  very  tlifihc  no  diloroforra 
wuMed 

DiuifitttoM  of  »  lAlrt  of  fiftttn  wuatkf  liaitJtng  under  atteriuU  ioealited  foi' 

vuMtaatiau. 

Cass  CCIV.— Mis  H.,  a  youiiji  bJy  accil  24,  was  directed  to  ua  by  Dr.  }.  Ma* 

rion  Simt,  Nuv,  76,  tS;!. 

Fifleea  nonilii  before  she  obaerved  in  tke  neck  a  alight  enlargement,  which  ctcw 
with  contidcrablc  rapidity.  Oq  examination,  w«  found  a  goldc,  tliat  i^iicad  widely 
■II  over  the  axiteriur  partlan  of  theiieclc,  eaienditig.  tndee<1,  Iwyoiid  ibe  outer  maigia 
of  eiliicr  tlertiO'deida-matloid  muivlG.  Tbe  measurcmeDt  around  the  ino«t  firomi- 
neut  puriiun  wi^  14!  indicv 

We  liriii  aiicrajiicil  ample  cxlcrnoi  locaiiied  calvaniaatioti.  with  the  effect  of 
rodnciiig  llic  fncMurmienl  in  13  »Aances  (o  I  j  inclieL  Thedcrtitmity  w«t  now  barely 
perceptible,  and  decreased  with  chatacteri*tic  slowneu,  but  fin.-illy  completely  diiap- 
pevtd  afler  fcome  t;  adiliiional  appUcationii.  Ac  th«  dnse  of  the  treatment,  the 
neck  measured  jail  i3|  inches. 

Cystic  Tutwrj. — Benign  cyslic  tumors  may  be  uicceufully  treated  by 
die  ordinaty  nictliod  of  electrolysis.  Wc  have  treated  a  tiiinibcr  of 
cases,  sraall  and  lar^e,  and  ^^ith  excellent  reaults.  The  object  of  the 
electrolytic  procedure  in  benign  cyslics  is,  of  course,  very  different 
_  from  the  object  of  tlie  same  procedure  in  tiarvu  The  therspeuiical 
H  action  of  the  current  on  cystics  is  somewhat  cbmplex. 
^L  jst.  The  fluid  is  decomposed.  'I'hc  gaseous  proditcts  of  this  dccom- 
HEpOtition  «otitetim«s  escape  through  holes  made  by  the  needles. 
H  3d.  Tbe  walls  of  tbe  cyst  are  stiniuUtcd,  so  that  the  fluid  is  absorbed, 
and  thus  the  tumor  is  caused  to  shrink.  This  is,  in  fact,  the  ratiotiale 
q(  dcctrolysu  in  h)'droc«]e. 
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3d.  Decomposition  of  the  walls  of  the  cysis.  Tliia  lakrt  place,  of 
course,  only  when  uiiinsuktcd  needles  arc  used.  When  tbi:  accdlct 
uc  iiiiiulaccd  near  to  the  end,  the  walls  of  tlie  cyst  are  doc  acted  oo. 

4th.  Evactiaiion  of  the  fluid  contents  of  tbe  cyst  without  decotu|X>- 
iution.  This  result  may  follow  puncture  of  any  kind,  even  when  DO 
electricity  is  used.  It  u  more  likely  to  follow  ciccuolysis  with  llic 
negative  uecdle,  for  the  reason  that  the  needle,  when  not  iomlated, 
acts  on  the  walls  of  the  cyst,  and  enlarges  the  opening  made  by  the 
nffdle. 

In  operating  on  cystic  tumors  by  electrolysis,  the  best  procedure  is 
to  insert  a  needle  connected  with  both  pules.  The  positive  needle  may 
be  kept  fixed,  while  tbe  negative  is  worked  in  various  directions,  so  as 
to  act  upon  all  the  inner  surface  of  the  cyst,  and  also  to  enlarge  some- 
what the  hole  made  by  the  needle  in  tbe  walls  of  the  tumor,  so  as  to 
allow  free  exit  of  the  fluid  or  fjasea. 

Large,  long,  cutting  needles  arc  usually  preferable  when  the  tumor  is 
large ;  but  for  small  tumors  aliiuwt  any  kind  of  needle  will  answer. 


Tta.tta. 

Benign  Cyttic  m    Erectile  Tumor,  treited    by  «diiuuy  d««tr»ly4l  bj  innUitti 

ncGcUc& 

CyilU  ttimtr  «f  f«r^ht»J  pf  fvrly yrarf  itanJiHg  ;  immtdiatt  and  ftrwtanml  tw* 

by  tttctrtiytit. 

Cask  CCV.— Mre.  H..  eifcd  60,  wc  first  saw  (u  coiiiult«(lon  wiih  Ur.  A.  W.  Cm- 
lin,  of  Brooklyn.  Nov.  g,  1871. 

For  forty  yean  sbc  had  be«n  afiiieled  wilh  ■  tnmor  en  Ike  forebead,  wbleh,  In  t|K 
pCBiincc  and  aic,  nnd  in  iu  feel  Mid  cmnptratibilliy  M  tbe  iJme  weNw  li,  oncily 
resembled  a  ri|w  Iail>ellA  grape  ThU  appeuance  had  not,  bowerai,  beek  cofumtf 
lU  lue  vBiicd,  and  M  one  lime,  aAei  atoopcn^,  It  liAd  oMkiiderablf  aluged,  and  *  nio 
connected  with  it  Brd  leading  towards  tbe  ufiper  part  of  tbe  ooh  bccatnc  nroUot  aad 
prtimLjienL  . 

Wiic(b«r  ihc  cnlai-gctnent  was  cMctile  or  cystic  was  •  BUtlw  «t  <k>^.     Dr.  A.  & 
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J,  mho  mw  tbc  cue  with  v.%,  rq^tdcd  il  u  cyitlc  The  pnilent  haa  rcfucol 
>  sabmit  to  any  opetation  for  tlw  latiiciU  cute  uf  tiic  tuaiui — partly  on  fti:count  of 
fctT  of  hemorrh/igc,  uid  conaequcnily  had  wurii  [be  uti|ilcuauc  ilcroimity  lKc 
£rei(er  (rariion  of  hor  lif«.  Nov.  ii,  lit;!,  with  itic  lu^ttium  uf  Bri.  Cailin, 
Cnxb]',  Cooper,  Mad  Wy^koS,  IoulI  uuothcsiA  wan  ukO,  kiuI  twu  mhaII  iimuktcd 
needlcn  wcie  inserted  into  the  tuiuoc  nev  tUc  Lok,  one  pole  connccteil  with  tbe  poM* 
live  and  the  'Ulier  wilk  llie  n«gative  pale  of  (en  cetlsof  a.  portable  Gslvano-Kirsdic  Co. 
<iDG-carbon  butoy  (Fie.  6i).  Ini(ne4iat«l]r  the  color  of  cbctumoib^on  la  Ulflttcn, 
ttuoD^ii  the  change  of  iu  HuiJ  coiilenti  iiitu  oKjEeu  and  tijdrogen  gua,  and  io  five 
minutd  ihc  whole  »ur£>c«  wu  alinotl  colocle**,  and  the  tumor  wai  muel)  dluoidad. 
The  needle*  weie  now  withdraivn  i  cheic  mu  no  hciuuiilui|^,  but  thcgaaci  bcgmn  to 
Cicajic  at  the  pUfvt  where  the  tieedlei  were  uimted.  Di.  Ctvilij  nuw  uwd  a  Itlilc 
prcMurc,  am)  the  tumor  flattenol  with  itioie  c<io|i«  of  £a«.  Uoicr  repealed  presntre 
HtU  mon  E>*  neaped  )  and  in  ten  minutei  from  the  beginning  of  tbe  opnsiiuu  ihs 
toiDQC  WM  pertKtl^  flttlimcd.  Grtulual];r  the  reuduum  n{  the  luinor  diu()pcaial, 
■od  in  a  few  week*  acaroely  a  trace  of  (he  lungitandiog  deformit)'  exii.t«d. 

CjUU  turner  «f  Iht  kttatt,  fMiiiiy  malig-aiii,  trtaltd  ly  rxl^rttal  gaJvaiiiaalim 
a»4  iitttTtiytis^Grtal  reJiteliait  im  uu,  and  af/ntrtHt^ure. 

Casb  CCVt.— ^ra,  P.,  %  lady  of  tniddlc  life,  conKuIied  us  December  jd,  1873. 
Tbe  pstient  had  a  tunioi  in  the  left  breaii,  of  the  iiM  of  >  umU  orange.  About  two 
montlu  had  poised  tittcc  it  snu  nm  obtcrvcd. 

Both  Iwi  family  plij^dan,  I)r.  Wikofl',  and  another  nirgeon  of  emlneoce  regarded 
tbe  Ismor  u  (cirrhoui,  nod  adviicd  il«  remi>viLl. 

The  pnlictil,  we  may  remark,  Liai.'cd  the  urt^iii  of  the  urowlh  very  directly  to  • 
•evere  brnne  of  tbe  bre:ui  frum  iiriiiinjj  nj^aiut  a  bed-poic.  When  we  iirA  «w  the 
caK,  (be  tumor  cotiU  be  eiuily  felt  aod  ^a>pc(l  between  the  linscre,  and  iceinad 
quite  hard.  TIic  nipple  wai  bul  ili^blly  aflecled,  and  there  wai  no  utvolvanenl  of 
the  glanrft  tn  the  anilU. 

Tbcte  had  been  lillle  or  no  pain,  the  tumor  bad  not  extended  to  the  tkin,  and 
there  wai  no  diKoluralion  ;  except  by  enami nation  the  pretence  of  the  growch  would 
hnrdly  have  been  raK)>cel*d.     The  growth  was  qiitle  movable. 

Tiic  patient  wiki  q{  a  rcry  ncrvuui  tG[npcfani<;nt,  and  hibJ  tuifeced  much  from  ncu- 
rali^in.  In  ipitc  of  the  lack  of  very  wvere  tyinptanis,  we  concurred  in  the  opinion 
of  her  previous  advi<wert,  thai  the  tumor  wai  «cirrhoai.  The  patient  *o  dreaded  ilw 
tbou|[hl  «f  tiie  knife  that  she  wanted  to  give  clMtrical  irealmciit  n  g^od  trial. 

We  began  with  local  exicmat  galvanltaijon  with  mudcri.ie  current*.  ACtrr  ona 
week'*  treatment  the  ttimor  teemed  looser,  softer  io  portioni,  and  a  trifle  unallor. 
Siib>«qaent  treatment  adiicd  nothing  la  ihi*  apiwtciit  improvoiBCUL  We  Lbcrcfar* 
inolvcd  to  UK  galvano-ponciurc. 

December  3iit,  i*e  inierted  two  needlex  into  the  part  of  the  tnmor  that  wan  m(v;t 
supcrfinal ;  one  nce4b:  wa»  conuoctcd  with  the  positive  and  (bo  other  with  the  ncpi- 
I   tire  pule. 

I  Ether  spray  was  u«ed  before  the  needlet  wen  uiltoduccd.  The  nMdlea  bad  not 
been  iu  position  more  than  Ave  miiiutci  uikrit  a  fi»U  at  latertut  at  mater  began  U 
fiaof  91U  of  the  placet  where  they  were  inserted,  and  on  prcHute  tbe  qiunlity  that 
c«nie  nway  w&i  much  incrcA^td,  and  more  or  le»  Bowed  out  during  tbe  wbol«  opeta- 
tioo.  whkh  luted  fifteen  mmuto, 
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When  ihcnccdlo  were  «itlidiawn,  tad  pttvntt  usa  uxd,  Hitl  laon  flald  enle^ 
■iid  lh«  tumor  had  become  reduced  two-thirdi  In  uie.  Tht  tunor  wu  evUcai^ 
fyttU. 

Jtavuytiaai  JvuuuySth,  wc  iigain  opcnKd  irith  Dr.  Besnl's  kme  cuttit^-vecdl^ 
wiihout  afaiuance  and  wltlioui  aiue^rhcil^,  to  u  lo  rednce  tbt  tumor  to  ■  nniMinav 
Bod  if  portubic  caiue  Atjaor^ion  ot  ftlropby. 

At  (he  second  operalbo  a  1cm  quantity  of  fluid  niulcd,  aaJ  itUl  len  at  the  third 
operalkui.  The  {mtieut  led  for  Itoinev  We  occaaoiully  bent  fion  her,  and,  op  la 
lh«  tliit«  of  writing,  the  luuuir  hu  not  icsained  ill  orijfiaxl  mxc,  luid  dow  not  in  aof 
WSJ  trouble  her. 

In  the  above  cane  one  of  three  results  are  possible : 

1st.  The  tumor  may  remain  comparatively  small,  earning  no  atiDOV- 
ancv  to  the  patient.  This  result  we  have  seen  in  other  cystic  tnniors 
(though  not  in  the  breast},  from  the  same  method  of  Ueainient  that 
WAS  adopted  in  tlic  present  case. 

id.  The  lumor  maiy  again  fill  up  wiUi  fluid,  and  may  require  3  repc- 
lition  of  the  same  treatment. 

jd.  It  may  take  on  the  s^cinhous  form.  It  is,  of  course,  possi^e  ihaL 
the  walb  of  the  growth  may  already  be  of  a  sdrrlvous  character.  EircB 
if  it  should  prove  to  be  a  sctrriioun  growth,  it  would  not  follow  that  re- 
moval wouM  be  at  once  indicated 

If  in  the  above  case  there  sh«ild  ever  be  a  rapid  and  ugly  recnrrence 
of  the  tumor,  with  tlireaicning  indications  of  any  kind,  the  method  at 
electrolysing  the  base  would  be  indicated,  the  knife  or  the  galvano- 
cautery  being  used  to  remove  the  body  of  the  growth. 

£Uctr»l}/iij  of  H*  i»te—JiafiJ  itali-g  with  lUghi  Jiijlgurtment — ft— rrriff-r'^ 
mtftu/tU  ttsitU. 

Case  CCVII. — Mis« ,  a  young  la:ly  In  her  teeni.  wnt  tent  to  ns  Much  15, 

1873,  \rj  Of.  Wm.  W.  Keefc.  The  patient  wu  ofa  fragik  condilution,  Mid  bad  b^ 
come  dct>llitai(Ml  by  ranliRcmcnl  in  (he  stifling  air  of  a  ntuiubclory  where  Uie  wai 
emplo/ed.  For  one  year  ihe  bad  been  troubled  «rith  a  (unnor  on  the  tubsuidtliify 
regivD  of  the  left  nd«,  that  was  at  fint  nippoied  to  be  Hioply  ao  enlarged  slaad.  It 
did  not,  however,  yield  lo  ihc  nxial  treatment  thu  vaiioua  phyiicians  and  tutseonr 
bod  given  her,  and  at  the  (Imeweiaw  ii,  ll  watattoui  iheiiwof  an  EngUth  «aliiat. 
and  WM  appuenlly  encytlcd.  Lancinating  paint  of  a  tolerably  KTcre  chancier 
were  MiincI  iinr>  fell  in  and  near  ihc  growth. 

Careful  eiaminaiionmide it  predy  clear  that  the  enliir([emeni  wveyRk  ;  ihaiiuA 
Mbitance  waa  liiMilc  of  it,  alihout^h  the  walla  were  quite  hard.  Manfa  S7tlt,  wtth 
the  maiitanEc  uf  Dia.  Rticaeand  Hyde,  wc  eleclrolyied  a  portion  of  Ihc  ptnTtli,  and 
found  that  \\  w>n<  r«aT1y  cyiric  .tnd  coniilned  a  dark,  cheiet^  lubaanett.  Tha  patient 
wu  fully  clh-crlced  dating  ihc  njicralLon,  vrlikh  luted  fbrtj  minuter  iMgc  and  !(«( 
needles  wcj^e  cmplQ/ed,  and  tiilcea  mc-corbon  celli. 
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Tfce  op<T«lion  vas  fotlowKl  for  Ivo  daj^  hj  liriiaUve  Tifver,  liut  by  tin  oihetuo- 
'|ik«Hmt  moll.  There  v»  ccnsidcrable  tloushiiig,  1jut  tbc  bulk  oi  llic  i{rowih  ic- 
maiiicO  ts  X  lute  uuightly  maso.  AptU  t4tli,  we  agsin  Dpemicd  by  vt»rking  up  tht 
katt  of  ttie  tumor,  undermining  It  uid  leparAling  it  Irora  the  nifrattfiding  hc«l(hy 
lilaue.  D(.  A.  B.  CtooI?  af^uIcJ  >t  th«  upcniivii,  and  enucleated  t.  portion  vf  llifl 
Diou  bdbre  the  needles  ncrc  intcTted.  The  irritatire  fever  was  dighler  ihui  after 
Um  pmioni*  openiion.  An  ulcei  i^  inches  in  length  and  a  half  an  inch  In  depth  r«- 
■nin>«l — the  tuHace  preienling,  a«  unul  after  clctlroljrtic  opcriLlwns,  a  chaired  Kp- 
pMTAnce  which  ai  Arv  ilarmcd  the  paiienl.  The  Eubtequenc  healing  wiu,  in  iha 
iiidciiientofaUthe«tir£eoai,«iirpridngly  npid  and  lati^ctoty.  I)r.  Croiby,  in  proper 
timq  brought  the  edgct  tagcther,  uid  thus  expedited  ihc  repiriitivc  jiruccM,  ao  \\\»X 
■t  the  end  of  a  motitti  oiily  x  trifliiifr  text  renuined.  At  one  of  ihoe  opcTnilnni  the 
ptueachyRIAlftUi  heaiorrlu^e  9»\  exccllenlly  cnnl roflexl  by  itie  action  cA  tlie  current, 
■ad  no  other  atyptk  was  required.  Tlie  patient  had  now  poiiiivcly  improved  in  hci 
(eneritl  bnlth,  and  tu  free  from  any  «isn  of  the  diwaM.  1 1  was  hoped  by  all  par- 
tin  that  ihc  would  hear  tio  more  from  the  ttunor.  It  bad  been  Hispecied  at  the  ctoie 
of  the  operation  that  a  small  pori  Ion  of  the  growth  remained,  but  It  was  not  demieit 
wliiiaLle  lo  prolncl  the  upeialiun. 

Very  toon  poini  of  ()uiie  a  icvere  character  began  to  be  fell  ju>>l  tieneatli  the  tltia 
In  the  tTsion  of  the  tuliliiiKual  ulaiul :  then  fallowed  twcIHii^;,  and  in  a  few  week*  a 
tumor  at  Iniigc  tA  1  horM-cheidnui,  of  the  tatneappcoiance  and  fed  nx  the  previoiu 
growth.  We  decided  to  operate  again,  Ihii  time  with  abwlule  ihoroDshnew  ;  ibe 
■ame ntnieoiK  being  prewiU.  Dr.  Crofby  made  an  inrinan  andcnnclcatcdthegrotinh, 
the  oprration  being  completed  by  elect rolyiat ion  with  large  nee>lln  at  before. 

Tkt  u-«rA  W9t  tKsr^Hgmiy  dtnt ;  tit  tau  vat  tAgrengify  t/tefrefyuii  (Fie.  193). 
I>UTin£  the  operativn.  a  branch  ofthcfacialartcry  wasievcrcd  by  the  nccdk;  ihlswai 
tied  by  Dr.  Crotby.  The  wound  was  treated  u  before  and  with  the  Mme  rem)  t^rapid 
■ad  aattifactory  healing,  ilut  bos  bccu  pcitiiancut.  The  K»r  diiGgurci  but  kliglilly, 
while  the  patient  hao  improved  in  her  ceneiAl  health,  and  at  the  date  of  writing,  three 
jeart  after  the  laU  ^peratioD,  veighi  Dtuch  m>>rc  than  at  the  linM  of  the  operation, 


rio.  lij. 

Bectrolywof  thebaieof  the  nuilicnaat  c^-slk  tumor  of  ibo  neck,  after  rcmoTal 
•f  the  tnraoT  by  cnncleotinn.  Lnng  nei^tive  needle  manipulated  by  the  0]ieraiat] 
cOBn«ctio"  ma-le  by  a  rimilar  positive  needle  alio  in  the  itaac 
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The  above  was  one  of  the  earlier  cases  in  wkUh  the  mdhod  ef  eift 
trolytit  of  tht  hati  tvat  emphyed. 

Unfortunacvly  the  tumor  was  not  examined  by  the  microscc^.  Tttf 
evidences  of  malignancy  of  the  tumor  were  its  recurrence,  after  cno- 
cication  and  ordinary  elccCmlysi:!,  rhc  facts  that  it  seriously  aficctcd  tiie 
general  health  of  the  patient,  and  that  her  health  greatly  unproved  wheo 
the  tumor  was  finally  removed. 

Hydatids  e/ the  Liver. — Durham  and  Forstcr*  have  treated  cigla] 
hydatid  tumors  of  the  liver  tvittt  succesa  by  electrolysis  at  Guy's  HoApi- 
tal  and  the  Royal  Infirmar)'  for  Children,  Waterloo  Road. 

"In  one  paiieni.  who  w&i  under  the  care  of  Dr.  Ililron  Fifx^  ""^  *^  "**^ 
cpcratcrl  epon  by  Mr,  Durham  in  June.  |86S,  the  dulnfH  in  ih«  bcfsllo  riglM 
netnied  seven  iiicb<s  vertically,  ihe  riln  on  ihat  tide  were  bulged,  aad  the  i&tercMUl 
qacet  promlncnL  Two  acc<llc»  were  iiu><><liic«<l  tnio  the  nKwl  prominrnt  put  o(  ikt 
twdliag,  nne  pinwing  ihe  cpo^e  between  the  t-i^tith  oiid  the  Kmth  coital  ettrttl*G«i, 
aiiil  ihe  ullicf  about  cwu  inchct  behind  it,  between  the  mnlb  anil  tenth  liti^  TVc 
necdla  puaed  in  to  a  ileplli  ol  two  or  three  inchn.  One  o\  tliem  wucritkntlj  tret 
in  the  fluid,  for  it  ma\A  be  inave<l  ahout  and  Tubbed  again*!  tfac  other.  The  pAfteiiot 
needle  doubtlcM  puoed  ibcouch  the  diaphra|:in,Mil  wu  jerked  ab«iit  by  the  ra|4ral«]r 
■novemmiCs.  Both  nerdlt*  were  connected  with  the  negative  pale  of  ten  etili  of  Ik 
battery,  freibly  cliu^d.  The  positive  pole,  connected  with  a  molMened  condBCtor, 
wu  placed  between  and  near  llie  needles  Tfie  nrrcnt  was  allouvd  t«  pu>  (at  iwoitf 
live  mlnuln,  nuil  ilutbt;  llii«  time  there  via  a  cracfaling  feeling  gnder  the  iager  u 
of  cmpb]r<«aia,  owing  to  tbe  dcrelopmcnl  of  hydrucen  fiom  tbc  lutnid  of  the  CTri, 
After  tlie  opctatiun  there  woi  some  paia  for  four  or  five  hoiin.  In  tbe  eveoliif  tht 
lemp«raiu.re  nni  \oet.^^,  and  the  patieni  did  not  ileep  well  (hat  nigbt.  N«f(t  day  the 
tein)>tnturc  wiu  ^<>°,  atidon  the  murniag  afici  it  hid  rihcn  to  ioi,3°.  At  ibw'hM 
Ihe  hfpochondiiaod  tiiinciT  lu.d  sreally  diappeaicd,  and  tbe  maneitamed  bfanirif  n 
fceUng<]ntte  well.  On  evi mining  Ihe  ri(^t  lida  of  the  cht«t,  however.  Dr.  Fi(S* 
wu  a  little  (tallied  at  finding  absolute  dulness  behind,  up  to  the  loMrth  or  &ftb  donal 
vertebra :  and  over  ihia  eitent  of  (hutti  there  wu  Iks  vocal  vibraiion,  niarked  ub» 
lar  reipiralion,  and  Kgophonie  chtracler  of  tbe  voice,  which  aflarded  cenctttdve  evi- 
dence of  a  hri:c  cffuMon  of  fluid.  There  vras  very  lU^ht  pain  at>oul  ibe  poi&U«ri)cr« 
the  panctorei  had  been  made,  but  no  pleuritic  pcuD.  The  man  lay  on  hb  badi.  a>4 
wa»  unite  comtottible.  The  li'juiJ  had  evidently  heea  tqiiccted  Ihrooj^  Ibe  poutoM 
In  the  diaptiracm  liitu  ilic  [vlcural  cavity.  The  man  went  va  perfectly  well,  and  tk< 
chckt  lymptnmi  diuippeared  enltrdy.  Twenty  day*  after,  all  Uaca  of  ihc  afadomiail 
■amor  had  disappeared." 

Fibroids. — Fibroids  are  usually  hard,  and  therefore  slow  to  deconipote 
under  electricity.  This  is  true  of  all  fibroids,  wherever  situated, — ia  the 
neck  or  any  portion  of  the  pcnpheryj  or  in  the  menu-  Inasmuch  u  they 
are  not  usually  malignant^  the  method  of  electrolyiing  the  base,  here- 
after to  be  described,  is  not  needed.     They  are  to  be  treated  byordinar; 


*  Althaui,  op.  cit.,  p.  645.     See  nlw  Med  T^esand  Gu.,  Nov,  iglh,  187a 
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electrolysis,  neediM  connecteit  with  both  poles  being  inserted  in  the 
tumor.  The  Dcedles  may  \x  insulated  or  non-insulated,  according  to 
llic  situation  a(  the  tumor. 

The  behavior  or  fibroids  after  electrolysis  la  not  generally  satisfactory  ; 
the  arnount  of  decomposilion,  on  account  of  the  detisity  and  compara- 
tive dryness  of  the  tissue,  is  but  slight ;  and  the  subsequent  slirinlcage 
and  atrophy  is  not  so  marked  as  in  goitres  or  cystic  groM-ths. 

If  a  current  of  sufficient  strength  be  used,  the  patient  being  aniCftbe- 
tiled,  suppuration  may  be  excited,  and,  asaresult  of  thedestmction  and 
loss  of  tissue,  the  tumor  may  become  somewhat  smaller. 

Reiurrtnt  fihnid  htmer  of  a  ytar'i  tIaitJiH/; — Jtt^ainl    Blftfrot/viHUnr  m/Acut 
fiArrimtiirit  and  alltnAd  tirUA  trifiing  futti —  ArrtU  of  Gratetk —  Gradital  df 
I     trtait  in  tJU  sat  ef  tkt  tutmor. 

Ca«s  CCV 1 1 1.— .Mn.  P.,  •  lady  of  middle  ag«,  wiu  directed  lo  ut  hy  Or,  F.  Win. 
sou  bi  Fet>nury,  1871. 

On  BsminaiioD,  ««  found  aniler  tlic  riuht  ear  a  large  tomor,  Ki(t  xa&  movable, 
MBi]«|nal  in  liic  to  the  doMd  fiat.  The  enlargement  vx\  of  the  iccurrin£  fibruid 
character,  eniicely  painlciH,  but  moM  tuudghtly  in  appearanrc.  The  patient  fir^i  ob* 
itf»eJ  ihegronlh  »>me  t«ii  yean  dnce,  wlien  lis  nut  wat  barcF^  ipprKklJe;  It 
gradoftllj  enlarge  untiS  it  «tt«inel  the  tiM  of  an  ordinary  hen '1  ^g,  and  watrcrnove4 
b]p  ihe  laie  Dr.  CliecMrman. 

A  Tew  inonlhs  tiitMe(|ueiilly  it  rawJe  ill  appearance  a  Mcond  time,  vaA  iteidily  en 
lirged,  until  at  Ih^  expiralton  of  three  yeart  ill  liic  «u  lomeinlul  greater  ihui  when 
Ihe  fint  upetatlon  waa  performcl. 

Il  was  again  removeH  by  Dr.  Willan]  Parlter,  but  in  cnnneof  time  relurned.  The 
palnnl  «raa  nvw  unwillinj;  to  liav*  |h«  operation  \fi  Che  knife  icpcated,  anj  for  wvcn 
yean  the  tumor  dowlf  increased  to  the  rite  ahoirc  staled. 

To  avoid  any  poniblUty  of  «xciling  an  action  io  the  lumor  that  might  render  It 
truly  Rulignant  in  character,  we  at  lint  made  wc  only  orMtemal  galvamiatioa. 

After  a  doEcn  ap|ilicatl«Di  no  change  could  be  percelrcd  in  Jti  outward  conforma- 
tiiin  ;  bnt  that  the  Irealtnent  had  n.ot  bwn  without  «oine  cffsci  wa«  manifested  from 
the  fact  that  tLc  hcs;]  could  iiuw  lie  turned  in  any  direction  without  caufiiig  the  dl». 
a^^cableand  inmetitne^  painful  mnutiant  thit  liad  furmeTly  followed  pmmre  of  the 
deep  |>onion  of  the  growth  on  the  iinHerlying  tlmies. 

Wc  now  decided  lo  try  the  ordinary  method  of  ctectrolyait,  and  accordingly  intco* 
duced.  an  inch  inia  the  tatnor.  a  nectltc  muilaled  to  within  half  an  inch  of  itt  poinL 
The  application,  atlematiog  with  exfMna!  galiraniralion,  was  reptnted  some  twelvB 
liinet  during  the  courK  of  two  months,  ami  rrojIiOLl  in  a  tery  decided  alteration  in  the 
du^e;  ■'^  "^'1  >*  a  marked  diminution  tn  ihetiie  of  ihcgtotrth.  Aflcrnch  operation 
a  larsa  quantity  of  ffce  hydrogen  (;a*c*caped  through  tlie  opening  made  by  theiMcdle, 
foUoived  by  a  tlight  (laiv  of  liluod. 
I  At  this  lime  two  needles  were  uwd — Ihe  tecond  one  of  plalinucn,  and  connected 
^(h  Ihe  pOMlive  pole.  \\  nlioiild  lie  iitale<)  that  picvioucly  only  twelve  finc-ciibon 
cells  had  been  uied,  and  the  current  allowed  lu  jiiua  but  ten  minutes.  Wc  now  in- 
creoMd  the  cells  to  twenty,  and  permitted  thenndlei  to  remain vome  IHteen  ainatta' 
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but  when  lb«r  were  wltltdnvti.  ndthcr  ps  nor  bloort  etmped.  and  yH  b 

lutclr  ccttjun  dial  the  ctmcol  bad  bcca  p*t&iog  every  awucnli  iloJ  with  pvxt 

giuler  than  in  prcTtout  opcr*ti<rDa, 

In  t.  few  hoiin  ibe  lumor  and  ti«uet  uirrounding  it  beeuM  grallf  nraUeo.  ■«<■■• 
piuiicd  Iry  very  conNdcrtLUe  pain. 

The  pain  anil  xwelUng  wctc  telietied  l>y  a  popiqr  poultice,  bst  a  iliflil  dfacfaarpo^ 
tiaucd  thraogh  the  monibs  of  Jtilj'  and  AuguU,  daring  wbich  tima  ir««tinat  wu«- 
icnnilied.  lo  September,  when  tbe  patient  returned  to  the  dtr,  tlie  djiehwge,  »tiA 
tuul  tcued  two  weeks  prcvvnidf,  had  cviilcnil;  resulted  in  a  ttiU  Amber  mtnctioa  «f 
the  tumor. 

The  tTCAlincnl  vnu  rcMined,  ood  coaliaucd  at  intcmk  dariag  tJM  ens 
and  aprlng.  Tbe  effect  was  a  dow  but  txiituant  deocasc,  until  it  was 
about  one-thhrd  iti  odgliul  site. 

At  one  lime  iluring  t-n  inlc*v»l  in  tlic  trcalmeni  ihc  patient  ^iMcncd,  in  a 
o(  the  tmnur  tu  which  tlic  needles  hut  iiui  Ijccn  U[)plic(l,  a  (irojectloa  which 
enlarged  until  it  wu  one-third  of  an  inch  in  diatnetcr,  and  exleailed  dmrawwd  tMolte  ' 
hoaltby  tl9»u«  for  more  than  an  inch.     A  ttDgfa  nccdk  was  InUoduced  iaio  ihu  a- 
trelcotne  additinn,  and  a  mild  current  allowed  to  pau  for  ten  minuici.     The  p(ucaa 
of  abwrplion  wa*  excited,  and  in  two wMk« this prolntieraacecompleteljrdiiapfwaraL 

It  U  intcrexttn^  to  note  in  this  deacription,  that  while  the  ^rowtb  waa  dowlf  bal 
steaillly  enlarging  before  the  nse  of  necUct,  it  did  not.  after  Iho  trctiineoE  b;  elKtra- 
ly%a  wai  begun,  ihaw  the  ilighteit  Jitpoution  to  increiio  in  those  pan*  actual]*  la- 
fluoiced  by  the  curreul — although  at  one  lime  Kvcnt  moniha  dapml  WwBca  ihc 
operatioii^  :9utMequentJy  altat  remained  of  the  tumor  waa  again  tetuoval  bf  S3t, 
Parker. 


While  the  above  case  cannot  be  cited  as  a  brilliant  result  of  dcditv 
lytic  ticatmcnl,  it  is  of  cxccctUng  intcfcst,  uid  bat  afforded  many  uscf^ 
hinTs  that  hare  been  of  valne  in  other  cases.  The  pain  of  intTadndfl 
the  nvedlvK  was  trivial ;  and  tSe  elfctrolytic  action,  even  when  it  wat 
very  intense,  produced  little  or  no  sensation ;  consequently  il  was  atoo 
time  necessaiy  to  use  chlororonn,  and  the  Uvatuient  was  aa  leaiiiiy 
borne  as  if  the  apiilica lions  were  merely  extcmaL 

Filiteiils  of  the  lUfrus  ate  of  sufficient  imiionince  to  be 
considered.     Thcj-  may  be  treated  dcctrolytically.  either  thrmi^ 
vagina  or  through  tlie  ubdoiuinol  walls,  accordiDg  to  the  position. 

The  danger  of  creating  peritonitis  by  ihnisting  needles  through  tfc« 
abdominal  walls  i*  \>\\\  flight ;  and  if  tbe  needles  arc  well  insulated  by 
rubber,  there  is  really  no  danger.  The  insulated  part  should,  of  cot: 
go  lic/ond  tile  perilooeuni. 

Dr.    Kimball,  of  Lowell,  reports  excellent  results  from    M 
fibroids  in  this  way.     Our  own  observalions  in  this  direction  have 
been  of  the  most  encouraging  nature.    AVc  have  never  seen  a  Urge  ; 
haid  uterine  fibroid  tumor  disappear  under  electrolysis.     RcUcf  of  (ula, 
of  neuralgia  and  anxMheiia,  and  of  many  of  the  attending  symptoma,  we 
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hav<^  manj"  times  obtained,  but  ncvct  a  complete  or  approximftte  dis- 
persion of  the  tumor, 

Lipomata  {Fatty  TVm^rj).— Oultnary  siii:gical  ticalment  with  the 
koifc  is  so  successful  for  fady  tumors,  that  electrolysis  would  hard!/  be 
indicated,  «vcn  if  it  could  accomplish  as  much  and  at  easily  as  the 
knife.  Fally  tumors  Are>,  of  course,  benign  ;  and  when  operated  on  do 
not  recur,  l-'ac  decomposes  slowly  and  with  difficulty,  and  from  our 
first  experiments  oit  a  number  of  fatty  growths,  we  were  led  to  be- 
lieve that  secondary  absorptive  effects  would  not,  as  a  rale,  follow  elec- 
trolysis. Dr.  Rockwell's  later  experience,  however,  in  this  direction, 
has  been  more  satisfactory.  By  using  aa  increased  number  of  needles, 
more  powerful  currents,  and  by  prolonging  the  operations,  several  of 
these  tumors  have  been  coraplettfly  dissipated.  In  every  case  the 
operations  were  rendered  entirely  painless  by  the  use  of  the  eiher  spray. 

Ovarian  Tttmars, — The  electrolytic  treatment  of  ovarian  tumor:*  baa 
of  laie  excited  much  attention,  and  we  can  do  no  better  than  to  );ivc 
briefly  the  conclusions  anived  at  by  Dr.'  Paul  >'.  Mundi,  in  a  very 
creditable  rtsumi,*  of  what  has  been  attempted  and  accomplished  in 
this  departnKnt  of  electro-surgery. 

He  finds:  isl,  "That  a  number  nf  ovarian  tumors,  reported  on  re- 
liable authority,  have  been  completely  cured  vr  pcnuanently  improved 
by  electrolysis — out  of  fifty-one  cases,  twenty-ei^t  or  about  fifty-five 
per  cent 

3d,  "  In  a  number  of  tl)c«e  cases  electrolysis  was  followed  by  dan- 
gerous (thirteen,  or  25.4  per  cent.)  and  even  fatal  results  (nine  out  of 
these  thirteen,  or  1 7.6  per  cent,  of  the  whole  fifty-one. 

3d,  "  Further,  six  cases  out  of  fifty-one  rcceivcil  neither  benefit  nor 
injury  from  the  treatment,  and  four  were  only  temporarily  improved; 
total,  ten,  or  19.6  per  cent.  We  thus  have  a  total  of  twenty-tliree  cases, 
or  forty-five  per  cent.,  in  which  the  elcctrolyiic  treatment  failed  to  ac- 
complish the  object  for  which  it  was  administered 

6lh,  •'  Notwithstanding  these  undoubted  cures,  the  percentage  of 
successes  of  oophoro-eleclrnlj-sis  (55  per  cent.)  compares  unfavorably 
with  that  of  ovariotomy  (70  to  80  per  cent. ;  Spencer  WcJU  78  per 
cent.,  in  1876  as  high  as  91  per  cent.).  And  so  also  do  the  deaths  by 
electrolysis  (17.6  p«;t  cent.)  nearly  equal  those  following  ov.irioiomy 
in  recent  years  (30  to  30  per  cent,  to  32  per  cent.),  and  far  exceeding 
those  occurring  in  ihe  last  series  of  fifty-five  cases  of  Spencer  VV'flls 
(five,  or  9  per  cent,),' 

"  ••The  V»]iie  of  Klccirolyib  tu  the  Trealmeni  of  Ovftrlsn  Tumors,"  by  Paul  F, 
Mnmli,  BI.D,,  New  Voric,  Gyiueculo^fai  Tranuctioai,  1871!. 
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Polypi. — Na-io-pharyngtal  polypi  have  been  treated  by  a  serieicf 
electrolytic  operations  with  success.  Von  Bnint  reconit  «  notable  cut 
of  thislcind.  As  a  rule,  however,  it  would  be  dilBcutt  to  eotiretjrcuiea 
nuso-i^haryngea)  iwlypus  hj  electrolysis,  and  the  treatment  would  be 
vci)  aiinoj-inf;.  Polypi  in  tccesable  localities  are  best  treated  by  the 
galvant^caiilery  wire-loop. 

Epiihtlioma,  Seirrhus,  and  »(kfr  Malignant  Grcwths. — Maliguat 
growths  may  be  defined  clinically  as  those  growths  xeAich  are  UaHe  k 
recur  after  removal. 

UndcT  this  head  may  be  classed  cpilhclioma,  recurring  cysts  ud 
librcMd!!,  encephaloids  seirrhus  ^^^  f^  forth,  tf  tumors  of  this  ktad 
arc  to  be  treated  at  all  by  electricity  in  the  hope  of  permanent  rdid 
it  should  be  by  tlie  method  of  eUe/re/ytis  of  tht  base  aa  already  dexiib 
ed,  provided,  of  course,  die  tumors  are  tuflficiently  accessible. 

Pain  may,  however,  be  relieved,  and  in  some  cases  a  redaction  in 
»ie  may  be  gained  by  the  ordinary  method  of  electrolysis,  or  by  liiaplc 
extertial  galvanutation  or  faradization ;  and  by  ikat  method  aiit  tU 
tumor  may  be  arrested  m  its  progress  perhaps  for  a  long  time. 

Ofltio  diffcruiC  formg  of  malignant  growths,  the  best  prognosb  for  a 
permanent  cure,  or  for  a  long  deliverance,  is  in  recurring  cytis  and 
fibroids;  next  would  come  epithelioma,  of  which  we  Imvc  soccett&Ily 
rrealed  a  number  of  cases,  and  last  of  all  seirrhus. 

Cancers  of  the  neck  of  ihc  uterus  have  been  removed  \xf  galvaix^ 
c^'itcry,  but  not,  lo  far  as  wc  know,  by  electrolysis  of  the  base. 


i 
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Kcmovslaf  rpitheliAmtof  fkce  by  elect rolyri*  of  bue.   Both  n*{3tt«e  and  paxUil 
needles  mwiled  in  tlic  henlihy  ibsiN  ktneotk  the  tumor, 

£^keSpma  a/  tkt  foe*,  &r$gintiling  in  an  tIA  tear,  tit  mattkf  ititnJimg,  gtumli 

fy  m  eamiinaiion  ef  etettretjrtit  of  the  tote  amJ  tie  ga/tMitU'eaittery, 

CASe  CCIX.— C»ptiu«  D.  w*»  bron^l  to  u*,  April  17,  iSjj,  \yy  Dr.  Fcnei* 

Aen.     The  patient  hoirl  ft  lunior  tlut  appeartd  to  be  nu  c|Hihelioini.  about  tW  dw 

of  n  iraall  walnut,  over  tlie  lygoma.    li  lud  dorcloped  (nun  an  nU  tcu-  thM  W 


I 


I 
I 


I 
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nMed  from  chililhoncl.  MThen  he  wu  finl  broui^hi  In  iu  ibe  tumor  h«d  hecn  tn 
ctiitence  nx  months  I<  tiwl  beta  ir«at»l  by  cjuiiitict,  but  rapidly  tecurted.  We 
ticcided  to  trtat  the  tumor  by  tUrtrelyiii  cf  the  bau,  fom)nning  will)  il  the  gdlvtiio- 
^aiimy.  if  nci:cwaT;  or  convcoieni,  in  order  lu  iliuiteii  the  operaitnn. 

April  ^oth.  We  operaied,  Muded  by  Ur.  Fcu«ni)en,  who  give  ihe  vueEihetic  for 
ten  nbulcs,  witlieiclitccn  ^iac-caibun  celU.  We  uKd  tlic  lung  culling  iiccJIe.  put- 
ingooe  coiniiecled  n-iiJi  ilie  poutive  pole  nmitr  the  tumor  netr  the  cdi:?,  mil  xnuther 
long  cutting  needle  eo-merlcd  wilh  the  negative  pole,  «!ot  under  iha  tumor,  and 
parallel  to  the  positive  needle.  Ttie  ckctrolylic  acii<Hi  wai  modenitcly  sirnng,  and 
the  growth  vat  rapidly  Inowncd.  The  pomiive  nwt]l«  became  fiu^l  In  the  linne 
vbere  it  wa«  imbedded,  ihrolij^  the  oxtdiiation,  as  \\  slwiyi  ihc  c-mg  vith  the  po^ 
live  needle,  while  around  the  negative  noeillc  a  yellowish  fciom  appcarti].  cauwd  by 
the  minglin;  of  the  bydrogeii  evoh-ed  with  the  blood.  The  Dcedle  wax  very  looce  in 
the  ttmc,  and  we  worked  II  dowly  to  the  ri^hl  liandand  left  until  tli«  lunrai  wa«  ud- 
dermiMd  by  the  electrolytic  action,  kml  nuthinc  ranaini^d  Imt  a  |K>rtian  of  the  >kin. 
We  eomplded  Lbe  operalioa  by  a  dinrl  wire  conne:rlcii  with  Byrne's  galvano-MUterf 
battery.  After  the  lURMir  wu  reinnved,  w«  worked  up  ihe  bate,  partly  with  th« 
nccdlts  anil  partly  by  lbe  beated  i:alrann-cautery  wire. 

Bath  needles,  pnnitive  and  nryitive,  ««te  jilunged  itito  the  bate  and  edge  of  the 
tumor,  into  ImJttiy  linue,  nniil  all  wai  bloodies,  charred,  and  dr;,  Scamly  any 
Mood  llaned  dniine  tbe  opcrmtioi). 

The  patient  was  soon  able  to  leave  Ihe  operating-room.  Coiil-water  drening  only 
wa>  u>ed.  Some  Alini(;hiai;  followed,  and  xatUfactory  gnnulatlon.  In  aU  wetka  th« 
■ore  had  complcidy  healed,  with  a  moderate  cicatrix,  and  at  the  dale  of  wtiiiRir, 
Sept.  ux,  1S74,  seTenUen  nonthi  from  the  lime  of  operation,  ihere  nre  no  i,i(^  of 
recurrence.  Tli«  growlb  wu  enaininod  mJcrvaoopically  by  Dr.  Onoulon,  ami  by 
him  ptunoiiaccd  nulifcnanL 

Largt  a  md  fain/mi  efttMtHMna  »/  tkf  tifftr  Up  e/  tivtral  mmtAf  ttaitdiag — Rt 
■N<pa/  by  trJim^ty  tUeiivfytii  ifd  Ihi  mtthtd  ef  marking  w/  tht  ^*r — Satit- 
f^ttery  heaUng. 

CjUU  CC!^. — MiM ,  aged  m\  wai  broaghl  to  ua  l>y  Dr.  Carey,  October  23, 

iftjl,  to  be  treated  &r  an  cpulicliunia  of  the  upper  lip  that  had  diUreaaed  lier  for 
leveral  months.  At  thU  time  the  growth  extended  from  the  median  line  ti>  the  len 
eomtf  of  the  lip,  being  aliout  one  inch  In  iliarneter  and  one.half  an  inch  in  leni^h. 
Tbe  pain  of  the  growth  was  at  timei  very  gceat,  especially  wlicn  cApuBcO  to  lbe  cold ; 
the  diffif^remmt  was  annoying,  and  there  was  an  evident  lendjmcy  to  quite  rapid 
increaw.  At  the  base,  on  the  mner  mtfuce  of  lbe  lip  and  e^pecinlly  at  lbe  corner, 
hard  nodule*  were  easily  detected  by  ihc  finger.  With  ihc  nniitftnce  of  Dr.  Corey, 
and  in  llie  proence  of  a  tiunibeT  of  pbyui-iins,  we  elwtrolywd  the  upper  portion  of 
lbe  growth  with  five  sinall  net-He,  three  connected  willi  the  negative  and  two  with 
the  potiiire  pole-  Full  unenhcua  wa^t  ujed,  and  the  operation  ladled  twenty 
minniea.  The  needles  ««re  in*erled  direetly  into  the  body  of  tbe  tumor  and  not 
around  the  base.  Tbe  incthud  of  working  up  the  baic,  we  had  not  at  thai  time 
begun  to  employ.  The  wfi  parts  o(  iIk  tumor  in  tlie  vicinity  of  tlic  negaitre  pole 
decompowd  with  rifidity.  A  yelloiviih  foam  wax  developed,  whidi,  farcing  lia  way 
undcracalli  the  scab  that  covered  the  tumor,  grailually  lifted  il  up  aad  coniplelely 
deiKhed  tt  from  the  body  of  the  growth. 
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The  pails  piaeatcd  tlic  osul  diured  ■ppouwra  after  ib«  apcnilan,  but  tkn 
WM  bttl«  or  no  pain,  ciilwr  in  the  tumor  or  in  the  vicinity.  There  wu,  howiw, 
eMuUcmbk  iirilBlive  f«*er,  ami  tlie  face  was  loiaewlial  swotlm.  In  tfae  ewtk  ti  t 
week,  the  portion  of  ihe  discAtcil  part  ibkt  Iwd  beca  elcctrolyKtl  begui  to  ixmtna. 
and  neat  Ihe  nwilaiu  iitie  hMtihy  ibsat  »ppw»el  Tke  lower  fntt,  Ihat  wu  laik 
■Jr««tcJ  \>y  tbc  tmUlo,  icnuaneil  m  before^  Nov.  ^  m  i^Kia  operated  bj  tk 
fncibnd  nt  tlcctroljm  a(  the  bue  with  foin  ae(Ui¥e  tad  one  poriiiw  Deedle  «itli  Ot 
Mnc  number  of  cell*  (nstMn  tinC'<uban)  and  (or  tthaut  Ihe  Htm«  lime.  Dr.  Conj 
•dnuniatcrcii  the  aiueMbctici  and  Tin.  Aitnor,  CaldvtcU,  Mid  otbcn  me  pteaent.  Tb 
operation  wu<  iii«rc  thon>D|;hlr  prtforincd  Itian  the  prtviuin  mw.  but  the  iHafla 
ware  not  interied  into  th«  noctulM  or  tke  inner  lurfaee.  but  onl^  into  the  wprrbad 
part*  of  the  gronlh.  No  bacL  reult  Tolloired,  and  by  Nov.  z^lh  the  lumoi  W 
contticieU  to  oiwiMrd  or  ill  origlnaJ  sin  and  wu  heallBf  rwpiMy.  Tbe  hrabi 
proceM  conlinutd  onti)  t<aiet\f  any  trice  «r  the  diaeaae  remained.  The  heaH^  «■ 
abniiit  perfect ;  there  wai  on  eiiilidr  iiaiural  tltlii  in  the  raglon  wlierr  the  lunot  hi 
ftirincrlv  rxHt«d,  and  the  oal^  ricaliix  ua*  nl  Ibe  comer  of  tbe  ni<Hitli.  TirilehetoT 
ptin  hnva  \nxn  felt  in  the  viciiiilj'  at  the  ocu,  ripcrially  an  cxpcMor*  lo  ooM,  gMl( 
nx  to  the  «uipi<ioii  that  ponibly  lhat  portion  of  ibe  £cawth  «aa  bo*  lli 
Iteaied. 


ibor^to 


It  is  now  three  years  sircc  the  patient  was  treated,  and  the  recovery 
may  be  regarde<I  as  most  satisfactory.  In  reference  to  this  case  it  nay 
be  remarked  : — 

1.  If  the  diseased  mass  hod  been  thoroughly  separated  from  tht 
surrounding  healthy  tisiiiies  by  inserting  large  needle*,  one  operit)<>a 
would  have  been  sufficient,  and  the  cure  would  probably  have  been 
absolute.  This  was  the  first  case  of  the  kind  that  we  had  treated,  and 
we  had  not  then  employed  the  method  of  working  tip  the  base,  and  had 
not  devised  the  long,  sharp,  double  edged  needle  which  we  now  employ 
in  the  electrolyzation  of  large  growths. 

2.  There  was  scarcely  any  hemorrhage  or  other  onplcasant  symp- 
toms during  or  after  the  operation,  excepting  the  irriiatire  fever  of  wbidt 
we  have  spoken.  ■ 

I 

Epitheliat  t»i»ctr  in  a  ladjf  agiJ  thirty,  imrtMmg  tht  rettHim,  vttgima,  mitJtgUf' 

MoZ/arlt — Eltvtn  ^pfra/uui  by  ^tUmary  lUitr^tit  ami  tlHtrolytit  of  /A#  iWK  ^^ 
»tBV*  tkt  gr\nBtht,  alttvtaU  pain,  and  msAi/y  evry  grtatty  tki  riifiMly  witi  mtikA 
tif  diifiit  inhtt^tHtlf  rta^ftart — Suiitfuenl  trtotm^nt  iy  gatvana^amtry  ij  tk- 
Byrnt,  WM  rtUtf—Dtatk  of  tht  fmtitnt. 


I 


Cut  CCXt — The  wife  ofa  phywian.  a^  aboai  jo.  bad  for  eight  yean  of  bo 
married  life  luRcred  from  wbac  was  suppo«cd  to  be  tdrrho*  of  the  tectmn,  wbkh 
been  removed  b]r  ligatures  at  difTetent  limes  and  bj  diOiMCBl  sergeon^ 

About  three  years  before  we  tiaw  her,  an  epithelial  cancer  appeared  at  ttienlnnM' 
of  lh«  vaj-iiM  ;  this  eiadoolly  increatcd  in  *tie  ftnd  prattnded,  naiH  October,  1S71.  II 
appeared  to  be  about  one-half  as  largo  as  1  canllflomr.  aixl  mncb  rwenUed  «ae 
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apjxannc^  The  ductiUEc  mc  verjr  profuse  and  very  oSbaiiTC  1  the  pain  terrihlc  anil 
almmt  ccniui.  The  groirtti  vaa  awitkntly  inoeaane,  and  only  with  ilifSculty  coidd 
lite  patfeni  walk  about  ihe  hoiu«. 

A  more  (Tuucane  cue  of  dixiue  of  anj  kind  wc  had  ocvcr  seen.  AfCo  eaeh  re- 
moval of  the  DUJA  by  [he  iigniurc.  It  wciald  tpriiij;  up  iilinou  before  ihe  lit^I  and  be- 
come Urger  than  before.  There  was  about  ft  a  nuiknea.  a  fter«Be»s,  a  matigtiHx. 
qulic  unuanal,  lAe  rampant  wceda  in  rich  toil,  the  more  it  wu  cut  oS,  the  fatter  t' 
L''iew.  Eicbatoiia  of  all  klnd^  as  well  ai  cuniluraii^,  had  been  tried,  the  latict 
remedy  (eciaiag  to  do  Inlnry. 


Km.  iBj. 
Epididlocoa  o(  the  vjfiaa  sud  vulva.  CauhJlown- appearanob 


Appearanceof  cmaulatioc  baw  after  temoval  of  a  portion  of  thecpttbelioma of  vag^ 
anil  vulira  bjr  clcciroly^ 


TIm  gldvailo-autcr;r  had  been  nQceited  by  Dr.  E.  R.  Peaalee^  whom  the  patient 
conaulted,  and  Di.  Byrne  liid  lilleilded  to  give  It  a  trial,  but  deferred  the  opera-ion 
in  order  to  eiperiment  with  eunrlurango.     We  be^on  treatment  with  external  galva.- 
Duatiun  in  order  to  relieve  (he  ;iain.     The  fir«t  Irealnoent  accompliahed  nolfiln^' 
third  tmtineni,  we  conncflted  an  buulated  rectal  dcctrode  with  one  pole,  ' 
45 
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poihivfl,  t^  (Mam  of  ■  wet  dotli.  wa»  gently  |tttwl  onr  the  very  Mtirilire  wrftr*  ol 
the  lumoT.  The  patient  wm  r<lirv«cl  of  pkin  for  ■  whott  luglil.  Sttii&ad  wltb  the 
rcuili,  we  noir  raalvcil  to  an:  ihc  needier 

With  ibc  uKUt«Rc«  nf  Dr.  Kotion  uui  ihe  husban'l  of  thn  patient,  «>«  opeiaml 
eleven  limes  '>*i>'i  inlervikk  uf  twa  ot  three  weeki  betweca  the  tianets.  l-'ull  etlxti- 
tatiaii  tiad  been  obluiieil  in  ewb  uperuion. 

We  iiMd  two,  (hrec,  or  Tour  needles  accotdlnf  lo  cuouuttMKev  Bud  boik  po)(« 
vere  in»crtod  into  the  bate  of  llie  i;Towlh> 

The  ftnx  operation,  Ocl.  jo,  which  Uated  iiraity-five  mbucs.  tcmoved  i>ii«-lhirj 
of  the  |*rowth  ;  and  \>j  llie  end  of  Ihc  (htrd  operaiion,  *!1  the  ijnnvtfa  eitenMl  (o  tl« 
orifice  of  Ihc  vicinft  ww  temoved. 

Fai  up  in  Ibc  vagina  the  diwucd  poTlkxi  could  (cadUjr  be  delected,  iprtwUng  oat 
bi  all  directions  like  a  waterRidon  rine. 

Nuv.  I5lh,  tbeic  was  tome  cr'vXenixi  of  *  reappearance  of  the  extevnal  (rowtb  ii> 
tlioK  pans  that  wcie  not  ihotou^hty  elcclTircd.  No*.  33d,  opcntnl  afain  by  dec* 
Irolyiii  lor  half  an  hour. 

Dec.  51b,  opciated  agiin  by  clecirolysit  in  connection  with  \>t.  Dyme,  who  b}-  the 
aid  of  hU  speculum  applied  ihc  j^lvano-cauicry  10  the  portions  of  the  eiowth  tii  the 
vagina.  Jaii.  i/ch,  again  operated  by  the  lame  melli<wl  Cot  thirty  tninuia;  The  e>- 
letnal  ulcer  caiucd  by  the  removal  uf  the  ttunut  liaJ  bjihvrto  bees  abiM)  fonr  ia<br« 
tone,  three  inclm  wide,  and  one  inch  in  deptli,  extending  from  the  middle  of  tJir 
Ubia  beyond  the  anut  on  the  Hghi  ndc. 

Thi>  ulcer  now  lie^n  la  heal  at  ihe  ed^ea  and  lo  oontracL  Jan.  6lh,  bc^Ki  ll« 
BK  of  nitrate  of  lilver,  applieil  tr\  the  ulcer.  Jan.  8th,  ihc  diichatgc  which  had  came 
fiom  ihe  vi^pDB  wu  much  diminiihed  and  the  ulcct  had  (onlracled  to  halClba  Oti£>- 
(lal  Ruc.     Jan.  aitl,  operated  by  clectroly^  in  the  va^ua  chi^y. 

Match  24th,  lepeattd  the  ot>eruion  with  long  needlea,  la  thengtaia,  on  loner^- 
ged  porl  iotis  of  lh«  growth.  We  were  now  able  l«  awcrtain  by  digital  examinatio* 
thai  [here  was  a  pietiy  diiect  cuiincctiun  between  the  i;niwili  in  tlic  teciuiB  and  llie 
one  in  the  vagina ;  ihey  leemeil,  iiidcei),  lo  be  cxicnuoni  fmni  a  raminon  cenire. 

The  Mplum  at  the  have  of  the  tumor  in  llie  r^[ina  was  w  thin  Ihat  wcmitch  fcaitd 
B  rccta-Ta^nolliatula,  and  great  care  wai  ncccsBry  in  opcraiing,  to  pecxrrc  ihiiddi* 
caie  and  partially  dirarganiioii  li<wiethat  wpwated  the  two  catttla.  April «.  afaln 
operated  by  Hcctrotysis. 

Subtrqncntly  the  actual  cauicry  wu  once  nied.  En  the  hope  thai  perhaps  It  aiighi 
eauw  a  more  ilicirough  drying  up  of  the  profusely  diicharjjing  wrface  in  the  eafkia  i 
but  Ibe  results  of  iu  uie  were  imMtisfactory.  The  febrile  condition  ibal  (bUowed  ww 
alarming,  and  the  local  pain  was  terrific  for  several  days  after  the  operation.  t>arici| 
the  lummer,  local  applicaiioni  of  various  kinda  have  bceit  cxpcriineai<<i  «:ih  ; 
among  othert,  a  iiiixiuie  of  ii>Jiue,  iodide  uf  putasiium,  and  {^yccrinc,  which  waa 
employed  at  iljc  suggcMiua  of  Dr.  Bjtne,  and  with  good  cflcct. 

During  the  year  the  patient  hul  takan  (od-livtr  oil,  and  except  by  iMervab  hna  \mA 
%  good  nppelttc.  Twice  a  »crere  and  prolractod  attack  of  adaiicA  h*i  been  tirougtil 
BD|  apparently  by  ccponire  lo  cold. 

At  one  lime  Ihe  patient  wu  canltn«d  to  her  bed,  and  nu  aomewhat  byrtericaL 
During  the  mmnicr  the  externa]  part  of  the  growth  gndually  reappeand,  but  ihcia 
waa  no  difTicuIty  in  utinaiion  or  dcfecailoD  ;  ittid  hence  we  condudc  thai  Ibe  porlioa 
In  the  rectum  haa  not  grcwUy  enUrged,  and  at  the  la«  cxajtunilion  the  cottdittoa  of 
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IIk  rajiina  wu  not  tcrlonaly  klccrcd.  Wc  hive  all  along  fcucd  ihal  Ilic  diieuc  would 
eilend  to  lh«  uifni*,  but  cuuntTUtlbiu  made  at  dUTereni  (lm««  gave  na  evidoice  of 
InvuNcinciii  ufiliai  orgui. 

The  opentioDi  were  peffunned  with  a  linc-carbon  liallcrr  ot  di^hiocn  cdb, 
beMy  dnrgrd. 

The  conKnocinf  powec  (if  the  current  ivbji  atMcrved  at  hotli  polrs  but  mo»t  dc- 
ddedly  at  tli«  poniire.  Aflci  nch  operniion  theKurCnce  p«cwnicdn  clulc  uad  tume- 
i*tiiit  charred  app«inini^,  at  though  l(  hod  b«eii  ilightly  buniML  No  Iarg«  irieiy  w4' 
wercd  daring  the  opG^allon^  hence  it  wiu  not  ncccaaty  to  use  citlicr  the  ligatiue 
ar  penuiphaie  nf  troii.  Durinj;  itie  winter  of  1873  Dr.  Byrne  twice  operaicd  on  (1ic 
OtenuJ  portion  of  the  );cow(Ii  with  the  |;alvano-<«uter7.  The  result  vu  a  moit 
wlWaclory  hcaliog  of  the  extcniBl  ulcer.  This  healing  was  much  mot«  pcttiiaiicnt 
tfaan  the  beflllit|rt  thai  falloired  elc<'l'olyti>. 

We  have  given  the  above  case  m  considerable  detail,  because  of  its 
great  intcrc&t  to  surgeons,  and  especially  because  it  illustrates  most 
vividly  at  once  the  value  ^d  Uic  Uinitaliot^a  of  electrolysis  in  malignant 
tumorG.     It  illustfales : 

I.  The  power  nt  electrolysiis  to  control  hemorrhage.  The  growth 
was  so  vascular  that  it  bled  quite  profusely  on  thp  slightest  touch,  and 
jet,  under  the  various  and  i>[Oliucied  electrulytic  Ircaunciits  to  which  it 
w«s  subiectcd,  the  amount  of  blood  lost  was  but  a  trifle. 

a.  The  (act  that  the  electrolytic  treatment  docs  not  cause  shock,  to 
the  extern  (hat  siinikr  destmction  of  tissue  by  other  methods  would  be 
likely  to  do.  Twice,  when  chlorofomi  was  employed  as  an  anxsLhccic, 
the  ptilse  acted  badly  and  compelled  us  to  suspend  the  operation  sooner 
than  we  desired ;  but  under  etherization  the  needles  were  used  for  half 
an  hour  and  longer  without  causing  any  shock.  The  stimulus  of  the 
current,  with  the  occasional  inlcniiptions  that  arc  required,  seemed,  by 
reflex  intiucncc  on  the  central  nervous  syKtcm,  to  act  as  an  antidote  to 
shock,  u  it  has  appeared  to  do  in  other  cases. 

3.  Belter  healing,  and  later  reappearance  of  the  growth  than  after  the 
operation  by  ligature  and  caustics.  When  removed  by  ligature  Ihit 
growth  sprang  up  with  great  rapidity — in  the  course  of  a  few  days; 
even  before  the  eyes,  as  it  were,  it  seemed  to  enlarge,  and  to  develop 
an  offensive  discharge  ;  and  the  base  never  began  to  heal,  even  on  the 
edges.  After  thorough  electrolysis  of  the  base,  this  growth  not  only 
did  not  show  signs  of  recurrence  for  several  weeks,  but  an  external 
ulcer  of  large  site  entirely  healed.  With  the  internal  ulcer  on  the 
feebly  organized  mucous  tissues  of  the  vagina  we  were  not  so  successful. 

4.  The  severe  irritative  fever  that  sometime*  follows  electrolysi*. 
After  all  the  operations,  the  patient  was  confined  to  her  bod  for  several 
days,  and  was  more  or  less  distressed  by  inflaiumation  aiid  swelling,  nol 
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onlj  on  the  eiges  of  the  ulcer,  but  at  some  dislance  down  the  Dates 
through  the  Ubix  The  swelling  nf  the  labia  traa  so  great  that  difficulty 
atMl  paio  w«ic  experienced  in  passing  water.  It  should  be  noted,  Tio»- 
ever,  that  after  the  operations  with  the  galvano-cautery  and  the  actual 
cautery,  the  irritative  (evei  and  fti»TOUi)dtn^  in6aii)mation  were  much 
more  decided  and  distressing,  and  for  that  reason  wc  returned  to  ele& 
tjolytis. 

5.  The  utter  inability  of  even  ilie  most  thormigh  and  repealed  e' 
troly^JLllons  of  the  ba&e,  to  twmiancndy  eradicate  the  growth  Id  dn 
parts  where  it  was  cotmntedToilh  the  mutem  mcmhrane.  Although  Ikt 
bate  teas  th^r^ughiy  u-orktd  up  by  inserting  the  needles  into  the  hea2iiif 
tissue  surrounding  it  so  as  to  completely  cut  off  all  communicauon  b^ 
twccn  the  natural  and  morbid  parts,  yet  the  disease  extended  from  tkt 
vagina,  until  quite  distant  ixiris  were  attacked  and  became  sataralcd 
with  cancerous  degeneration.  The  ixtfmal  portion  of  the  growth  coa- 
nected  with  the  perineum  and  nates  was  apparently  eradicated  a* 
thoroughly  and  as  successfully  as  the  cases  of  e[)tthdioma  of  tlie  lip, 
prcTiously  rci>nrtcd, aand  the  subsequent  reappearance  orthegrovdi 
was  due  to  the  extension  of  the  di«a«e  from  the  vagina,  which  pirt 
could  not  be  thoroughly  affected    by  electrolvsis. 

6,  The  comparaiire  value  of  electrolyus  and  galvaDo^autcry. 
healing  after  ekctrolysis  was  incomparjbly  more  satUTactory  than  aft<t' 
the  ligation;  but  in  the  course  of  months  the  growth  returned,  appa- 
rently  by  extension  from  the  vagina.  The  irritative  fever  that  followed 
the  electrolytic  operations  was  not  observed  to  any  marked  degree  aflrt 
the  use  of  the  galvano-caulcry,  and  more  time  elapsed  before  rccuircitcc. 

Take  the  case  all  in  nil,  its  long  standing  and  wide  extent,  its  n- 
ce&sivcly  rapid  growth  and  still  more  rapid  reappearance  after  operatioD 
by  ligature,  the  fre<|ueni  repetition  of  long  cicctrolyzations,  and  tlie 
temporary  benefit  resulting  therefrom,  and  the  opportunity  it  afforded 
for  comparing  the  advantages  of  electrolysis  and  galvano-canleiy,  tl 
may  probably  he  regarded  as  without  a  precedent  in  electro-surgeiy. 

TSite  general  varieties  0/  cancer  of  breast. — In  their  relations  tn 
electro-therapeutics  there  would  appear  to  be  two  general  varieties  of 
tumors  of  the  breast ;  one  variety  in  which  all  or  nearly  all  Ae 
mamma  is  involved,  and  which  is  very  hard,  firm,  and  unyielding,  die 
skin  being  tense,  glossy,  and  indicating  inflammation  and  indnratio^ 
The  variety  is  more  obstinate  and  unyielding  ;  the  pain  niayber» 
heved,  but  the  tumors  do  not  grow  smaller  utuler  the  action  of  lAe 
current;  they  can  be  diminished  io  size  or  removed  only  by  acnd 
destruction  of  the  tissue. 
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In  the  oiher  variety  the  tumor  involves  but  a  limited  portion  of  (he 
breast ;  the  skin  t«  not  (ense,  but  is  soft  and  yielding,  and  of  the  naiitral 
color ;  the  growth  is  felt  as  a  nodiilc  beneath  the  skin,  and  (he  pain  it 
not  usually  ut  levere  as  in  the  other  vgtriety,  ind  the  growth  is  mtich 
slower.  Thif  variety  is  the  one  that  i>i  nio&l  diiipused  lo  yield  to  elec- 
trical treatmcnL  Not  only  is  the  pziii  relieved,  but  the  tumors  grow 
^fofter  and  smaller.  In  other  cases  their  advorce  is  u-rcsted  by  the 
'  treatment,  ^^  that  ihcy  remain  stationary  for  months  or  years. 

Whether  what  we  call,  for  convenience'  sake,  and  for  clinical  reasons, 
only  two  rarictics,  arc  really  but  different  sia^^cs  of  one  variety  ;  whether 
Hie  latter  may  sometimes  come  under  the  bead  of  abscess,  or  of  the 
atrophying  cancer  described  by  Billroth — these  questions  we  resign  to 
the  pathologists  of  the  future. 


Pre,  iKj. 

Sdirlnu of  tli«  breast  irmled  by  otdlnary  declrulyiii.  Three  needle*  eoniwcted 
wilb  n^alive  pale  in  bmly  of  tuoiuii  conaeclion nuile  by  a.ipang<^  the  poutlv«pole 
ai  ihc  utdilTcrcnt  point  oil  ibc  iupuk 

Stirrkui  of  tkd  Uft  t^etul  in  a  -woman  agtJ /priy-Jive—  CvmfUte  »nJ  iiutani  rtii*/ 
/rem  exmuiattng  fain,  and  in  tht  tenrtt  »f  four  dayt  4iiappeArAntte/  oite  AaJ/ 
tie  crrtotk  /rein  ihm  titelntlyik  eftratiait — Rttrocti$t<Mt  a/  tJu  dittatt  tu  Iht 
bawtls^  rttulliitg  in  death. 

Cask  CCXIL— Mre.  — ,  aged  about  45,  on  tnoiate  of  Bell«*iie  Hotpital,  wm 
a£kiclcd  wtlfa  cutcer  o(  the  lefi  breail. 

The  oiAiin  potiion  of  ihc  Kiifhiu  wu  tbc  nie  of  an  ordinary  orange,  and  ciIcmI- 
log  Into  tbe  axiUa  were  r  nucnbci  of  cancerous  nodulet  of  conudnable  lUe- 

The  uirtouiuIlnjE  and  inleivcfiing  tivue  wai  u  hard  and  tmyieliling  *s  tbc  tamor 
IikIC  The  proccis  of  suppamiion  wis  begiiuiiiii^  Co  auuiifeu  itielT,  and  fur  tcvetal 
weelci  tlie  patieat  had  lullierei]  oEstLi  and  day  the  raoit  excruciating  pain  tlirau^  ths 
ftftwttA  patU.  Tlie  fint  opentlian  wu  perfortned  in  one  eX  the  wa/d*  of  llw  Ito^ 
pttali  in  Ihe  ptctciicc  uf  Prur.  FriuiV  H.  HainUcun  (whu  bad  requeued  )u  " 
fay  ibe  electrol/lic  melhod}  and  hit  ptivale  clost.     The  patient  havii^  h 
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wc  iatrodnced  deep);  into  ilic  wppti  portion  of  ibe  braut  ibrat  ^Qded 
wltli  ■  Anuib  trwt<f)i«d  lb«  latye^  of  ihc  *iiill*ry  nodules.     fUe 
Us^e  oiobt  tpoDgc)  ir»i  BfJ^ilicJ  to  [lie  uodci  ponlou  of  the  glkad.     No  voj  i 
change  wu  iMAnif<sl  in  the  np]>«>uance  of  the  mOB  during  the  opermlioti  offer  ' 
SMBC  palling  up  of  tlia  Hkiit,  due  (u  tbc  t]i«cnj[itg«l  hjibo^n  ;   bnl  *«t  utan 
tagmto  decnauc  in  nie,  and  in  one  week  not  oiilgr  bad  all  ibe  baidne&  at 
toamltng    lUw*    Mid   M  th«  uilUry  enlKrgcmcnti  entirely  dmpfwand, 
nammtry  tumor  had  dectcAiod  in  meaileait  one-luU'.     The  otoU  jpateful 
pMletimperienceJ,  bouvver,  wai  ihe  cotnplete  anil  ftMn)lnj;l]r  pennjuimt 
of  pAiii.      In  ten  dij^we  mspia  opcnted,  and  bj  the  lame  metlMd,  kn    the 
itmii  e  and  bcfuic  Dr.  liunillon  <u*i  the  regular  cIjub  of  the  college. 
lowing djiy  the  patient  feltiu  cocnfurialik  tlui  ilie  left  ibe  ho^tal,  nndl 
time  pTCktalcd  henielf  (ot  exaininiuioti,  when  it  w«e  Tound  that  ther«  had 
fufther  dccrcoaa  in  the  ucc  ul  lb«  luinor.    She  ktill  icutaincd  cntiiely  free  tnn  pM^ 
and  wax  delighted  with  the  retuitt  of  the  treaiment.  Matt  nnfonunately,  wr  dowJ 
•ijthi  of  the  patient ;  but  a  few  months  wtitc(^uon<ly»ho  reionied  to  the  ho«):«U^i 
ing  from  iBalicnaot  ducase  of  the  inictiine,  of  which  the  dieiL 
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'Die  folluwing  IK  a  condensed  iqiort  of  a  case  treated  bj  usta 
operation  with  Dr.  A.  B.  Crtuhy.     We  give  it  substantially  u 
by  him :  • 

Atattef  KkrrkKi  of  lAt  rtttmit — Rtli^  of  i]fmi*«i**~-S«iuftnimy  , 

Ah/A 

CucCCXllI.— Mra.  L.,  aged  6a,  a  lady  of  a  Bcrrou^  boi,  on  the  wb 
healthy  temperament,  cunc  uoiler  oui  care  t^or.  Jih,  iS^i,     por  throe  nani 
been  wllciiiig  Tiuni  a  tumur  of  the  rectura  ih*t  was  evidently  of  a  mallgnaMi 
ler — Mich  at  lea.^t  had  been  the  ofitnlon  of  the  lafge  iMmber  of  pbyilciaaal 
who  had  KCn  the  patient,     Boiii^ei  were  freitucntly  inserted  am)  vatJoua  i 
bccntCKtcd — among  [>ihmcun()iiran(>o,  which  iliepailciit  tliooghi  alFonledi 
On  niuninnilnn,  it  vrai  round  tliai  the  growth  extended  aboQI  three  itK-hnvpl 
tttra,  fomiine  a  bard  ring  and  a  stricture  so  narrow  in  the  upper  fMrlion  at  I 
admit  the  cml  oflhc  iiidex-hnKcr,     The  patient  tnu  tormented  with  flaiolntr^] 
the  dJslrm  in  the  region  of  the  Ituoor  and  of  the  aeryca  that  »uppBe<1  Jl 
gr«at.     The  pain  in  defc>;ation  wat  hertn,  and  iha  pamgu  wcvc  aaaXl  md  ' 
qucoL     She  wm  able,  however,  to  go  abaut  Ifae  houe  nnre  or  len,  ukI  i 
rode  out. 

Wc  began  treatnicot  hy  locaUieJ  i^alvaniaation  exteioallyfayvarioiu  ronwoii 
etectrodex     Uy  Ibeae  application!,  there  wacadecidcd  luidgnilefiil  relief  ofthej 
and  of  the  Hatalence.     Thit  relief  eoDtinned  so  long  ai  thia  roelhod  of  tr 
lucd. 

January  ;th,  1873,  l>r.  Crabby  ruptured  the  iphUictei  with  the  nanKnnv  efl 
Reetc  and  Ostrander,  who  admmiMer«il  elhet.  We  o|>efaled  wilVa  dac-carhoa  brt- 
tcry  on  thoe  protnbcraDcei  by  the  ordinary  method  of  dectrotyMX  The  uwial  mil 
needle*  were  used,  llie  upeistion  wax  followed  by  ume  trrtiative  fever,  baltfa 
patient,  on  the  whole,  bore  it  eicdtently,  and  the  whole  fiuwth  was  rdaacdMl 
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tb«   pkua|[««  wcT«  cul«r.     Thrtt  wwki  after  t)i«  <)|icruioB  the  pAlUni  w«s  Ttrj 

0— — h  better,  uid  vrcnt  round  the  houiw 
be  upentioo.  which  Julcd  fony  tnlnute*.  bduding  iBtCTmUtioa)  con^Ucd  k 
rtingcine  ne<tlle  cannecie4  wilb  the  postive  pott  inio  ihe  body  of  (he  growth, 
while  the  n^aliTg  ncollcs  wcic  rua  thiuu^h  ttic  Iiam  kod  nude  to  uvni  «roanii  ihc 
made  or  che  rectvm  at  the  lute  of  the  tumor,  as  for  u  it  wu  deemod  prudent  In  go. 
Tile  growth  wsk  mu«ll}' removed  in  tli>4  mmixt,  »nd  with  teiy  little  lieuortba)^ 
Tlic  cnlbe  lliiriy-lvm  cclK  were  emplo}«d,  and  the  policni  vrai  kept  under  elhcr  for 
two  houn.  Irrilalive  fever  (oI1dwc<j  the  op«raljnn  for  live  days.  The  piilse  went  up 
to  isa  Thne  wa«  tome  flatulence  and  pun  in  the  ntidomcD,  but  no  pvsilirc  tender- 
Dcn.  There  n<*  considerable  DrethraJ  iiriiation  and  djRirio,  and  Ihc  urine  wat 
drawn  \ri  a  catheter. 

In  •  few  dsyf,  tKe  patient  wot  aUe  to  dlKhargc  loicc  and  weU-fbioied  ftecet.  For 
about  a  month,  tbefc  wu  xnne  tliichaiic  frotn  tlie  rectum,  but  no  symptoms  of 
pygnnia,  or  of  psitonitit  or  of  celialitii  that  mi^t  be  reared  from  to  formtdaible  an 
opeiatioR. 

From  May  to  June  there  wu  hut  little  pain  in  the  rectum  conparaiivcly,  and  the 
patient  wit  ible  to  walk  about  and  to  go  <:iui. 

Mjiy  15th,  the  patient  rode  out  HilhcomfQCI,  and  the  stioncly  hoped  that  the 
relief  woultl  be  permanent ;  but  there  were  slgni  of  a  r«cuii«n)<;e  uf  the  gtowtb,  111- 
creiuin(>  ttrieiure  and  induration,  and  the  (mm  gradually  bc<^ame  smaller. 

During  all  lUi  lime.  Dr.  Croaby  w«»  b  the  habit  of  intiuJuciui-  apou^c-tciita  or 
IpMfl  On  about  ei-ery  veelc  or  ten  dayi. 

Dr.  Croiby  being  called  away  July  t*t,  Dr.  George  K.  Smilh  wot  called  in,  and 
Bucetainl  the  UKufox-|[alltitjecliLin  to  soften  the  Ikccs,  This  jniQgentian  woaacted 
upoo  with  gotid  rexulio. 

Tlie  jialicnt,  who  waa  tubnequonlly  ae«r  by  Dr.  Collon,  gradually  ([rB«'  weaker 
daring  the  cxcwoive  heat  or  the  tiuuiner,  and  died  October  37U1,  1871.  apporentty 
from  exhaniiion. 


"    Dr.  Crosby  thus  epitomizes  the  important  features  of  this  case  in  its 
electro-surgicxl  aspects : 

"  That  llii»  growth  was  inalJgiiaitC  was  evident  from  the  hislnij-  of  the 
case  and  all  the  byinptoms,  aitd  was  established  by  the  »iicro«cr}i>ic  ex- 
amination of  Dr.  Spier.  1  ani  disposed  to  beheve  that  if  lh<  tumor  had 
been  in  aposition  where  it  could  have  been  more  readily  leacliccl,  atid 
where  the  whoie  ^owth  and  the  adjaceni  parti  could  have  been 
thoroughly  electrolyzctl,  the  results  would  have  been  very  much  better. 
;\s  it  was,  it  seemed  unjustifiable  to  interfere  too  seriously  wilh  the  gut, , 
lest  we  might  destroy  it  and  ptodiice  rectovaginal  fistula. 

"lljc  stricture  extended  upward,  about  three  inches  aboirc  the  anus. 

—.aod  ranged  from  three-fourths  of  aii  inch  to  an  inch  in  breadth. 

B  "  It  vas  only  at  one  point  anteriorly  that  it  extended  higher  than  three 
inches.  At  this  (>oint,  a  little  indurated  tissue  could  not  be  removed 
iritboul  endangering  the  rccto-utcrinc  pouch  of  the  pcntooeutn. 
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"  ^Mulever,  then,  tiiiglit  have  beco  hoped  in  case  the  removal  had  beec 
abioluic-ly  comiileie,  it  wis  ceruin  that  the  disease  must  continue  to 
develop  in  this  particular  case.  Atutotuicully.  three  Inches  uflbc  rcc- 
tiini — that  i^  thut  portion  within  the  perineum — may  be  safely  reowved 
by  the  iLDifc  even.  In  the  abov«  case,  the  spear-pointed  elecli«dei 
brought  jLvay  a  large  annular  mass  of  sdnhas  when  the  operation  wu 
perTonned.* 

"  This  was  followed,  a  few  days  later,  by  (he  separation  of  a  li 
annular  slough,  and  the  rectal  wall  <vas  left  soft  and  free  from  di^l 
except  the  small,  indurated  spot  that  extended  above  the  floor  of  dte~ 
pelvis  and  could  not  be  safely  removed.     It  is  a  fiiii  qucsuoo  whether 
if  the  operation  had  been  done  caihcr,  radical  improvement  niigbc  not 
have  followed- 

"  A  point  of  practical  convenience  was  seen  in  the  method  ado(rtad_ 
lo  reach  the  stiiclure. 

"I  first  completely  ruptured  the  sphincter  ani.  so  as  to  induce  cc 
pivte   relaxation.     A  piece  of  two-inch  lead  pipe,  about  two  incfae>in 
length,  with  a  hsndle  soldered  on  one  side,  luade  an  excellent  cpeculan, 
which  was  pushed  up  to  and  brought  the  stncturc  fully  into  vicvr. 

"  Through  ihi^  it  was  tK>^iblc  to  cany  the  spear-shaped  electrodes 
through  the  stricture  with  ease  and  cenainly,  and  move  them  fre«1y 
around  the  circumference  of  the  bowel. 

"This  case  showed,  what  I  have  witnessed  in  other  cases  treated  by 
electrolysis,  no  primary  shock. 

"The    irritative    fever    which    followed  was  very  marked  for  some 
days,  but  there  was  do  primary  disturbance,  either  of  temperature 
puhe. 

"The  removal  immediately  by  the  electrodes  and  secondarily  by 
sloughing  of  so  much  tissue  necessitated  free  granulation.  ^M 

"The  repair  which  followed  was  unusually  rapid.     In  &ci,  in  m^ 
and  in  other  cases  treated  in  the  same  way,  I  have  been  impressed  with 
ttie  fact  that  proliferation  is  very  rapid  after  elcctrolysii. 

"  Id  this  case,  ihe  granulating  surface  healed  rapidly  and  completely. 
We  anticipated,  independently  of  any  recuncnce  of  the  disease,  decided 
contr-iclion  of  tbc  cicatricial  [issue. 

"  Electrolysis  did  not  save  the  patient's  life,  but  it  was  more  efficient 
than  any  plan  of  treatment  I  have  seen  adopted  in  these  most  distress* 
ing  cases." 
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Extirfatit*efa  mammary  t^ncir  by  tKe  kni/e,  fMUvted  by  tamflet*  ^titri4etum«f 
tlu  utdtriytHg  tiijue  bf  /leilrfljiiis—Kfi/'fifdr.tiw  «/  tkt  grmifth. 

CascCCXIV, — Mn.  H,,  *'i'*"i*<^  lady,  «ged  ibout  Torty,  came  under  our  otnem 
tfao.  ibr««li  the  Idndnes  of  Prof.  J.  U  CitlKll,  o(  tbs  Uidra »(}•  of  Vlrglnb.  The 
pMient  vu  tnffcring  Troin  c«iic«r  (KJrrliui)  of  th«  left  breiM  of  *boul  the  liw  of  aa 
oHidary  «Tnnge,  and  in  nddilion  one  of  llic  •aillwy  gItncU  wm  enlarged  lo  the  pro- 
panloitt  of  an  ordintry  hickotj-nut. 

She  bftd  otaenad  while  in  Indk,  «(ghCMB  jwin  bifon,  a  email  lamp  in  the  braan. 
bat  diirlnf  all  the  fean  of  her  retulefice  in  that  ctiniBte  it  temaincl  italionaij  omJ 
Dcver  anfMyoI  her.  Almut  dglilcen  raonth^  before  vre  mw  her.  the  Irfi  f ndia  for  Biv 
land,  and  won  after  airifing  in  Uiat  caUIcr  and  rlamper  atmotphcre  the  lumpboCM 
IQ  finUrge.  Daring  the  proccM  of  ill  growth  *be  baa  suffered  from  occasional  neural- 
gic paiiu^  bat  of  ni>  treat  sercritr, 

Ob  J(m«  IS,  19,  aad  aS,  i%^i,  we  operaled  by  the  otOlnarv  methad  of  elertroljr^ 
OB  cscb  ooovon  iolrpdvciag  thre<  ncvdici.  Thcw  cAorti  merely  idulted  b  4  lofter 
cotifiitioii  of  the  tumor,  with  ptmiUy  mme  iJishi  Jiminution  in  lixe.  and  wt  dcicr- 
■taicd  to  extirpate  the  erovth.  ami  to  desiroy  the  nirroiioding  liuue  tiy  the  under- 
mining  electrolytic  pcocot.  The  patient  went  to  licr  home,  uul  in  October  ahe 
relumed  and  »ihiniitc<l  to  the  radical  operation.  Instead,  however,  of  taking  awa/ 
^he  tufflor  by  tlie  proeew  propowd.  w«  accurvil  thetervices  af  Dr.  A.  B.  Crosby,  who, 
on  the  eighll)  <J»y.  after  Ifae  |Kili<nt  Iiaii  (<ccn  tliomnelily  oln-riwd  !»y  Dr.  N.  B. 
Emcnoe^  <]«iclily  rcmorol  bath  the  brca^  aail  the  enlarged  t^ancl  ufthe  uilla. 

We  had  at  hand  an  appliance  eomiatb);  of  tome  twenty  poinia,  projecting  from  a 
metal  pUte  an  La<Ji  and  a  lialf  long,  by  aii  inch  in  widtli. 

ThiaronirivaiKc,  which  tre  call  a  harrow  electrode,  was  placed  on  a  portion  oftha 
mrface  of  the  trovnd.  and  the  operaiioo  waicoiitinaed. 

The  necdiet  peneliatctl  Mmcwhat  into  the  eapoved  ti»an,  nntl  the  dcctroiytic  pro- 
ce«v  which  wan  at  once  bq^n,  gave  etldcnce  of  Its  niiial  activity.  HydrogcD  wa 
devekipcd  m  abundance,  ami  the  tiiicnei  <;hanj;ed  in  color  wiA  eomisiency,  and  rapd 
sod  complete  dcilructiou  fallowed  to  a  conudcrabte  depth.  By  llut  melbud  the  whida 
oftbe  Trecly  espoiod  surfaoe  wai  worked  otcr  and  dcMruyol.  and  tboMportiom  that 
wet*  more  nr  leu  hidden  were  Ireftled  by  two  or  three  ordinary  electrolyiic  needlM. 
It  m^  iine<n.iiy  in  ubtcrve  wmc  caulion  in  the  i^ulatiwi  of  the  slrni|;th  9F  the 
current  and  the  portion  of  the  poles.  Ht  wlieii  llic  airrent  was  iiuicaied  above  a  cer- 
tain point,  or,  iJirmigli  the  pouiioii  uf  ihe  pules,  ftSectol  Coo  directly  the  |meamo- 
ga«tii«  nerve,  l!ie  heart's  action  became  motl  murli«fly  loweroil  both  iu  frequency  and 
force.  On  modlfybe  the  inHucnc'e  of  the  current,  hoMVvcr,  the  circulatian  became 
K  strong  as  nsual — for  a  moment,  indeeil,  there  was  an  increased  vigor  in  the  reaction. 
The  soppufatitin.,  whicli  was  ijulit  pri>fii*c  fnr  a  li-nic,  wa»  followed  by  s  hculthy  gra- 
nnlattng  surface,  nnd  in  ten  <Uyi  ihc  patient  was  suflicicntly  recovered  lo  return  to 
Virginia,  where  ttu  healing  proccn  progre«ed  favorably  throughout, 

Sinna  HI  month*  tutm>]ucnlly  the  growth  began  lo  raappctr,  and  will  undonbLedly 
icfOdfs  the  patient. 

The  above   history  is  of  intcrcit,  simply  as  an  illustration   of  th« 

[■pccial  method  of  trentnicnl  ciiiiiloycd.     The  cue  was  of  maiiy  year^ 

itanding — for  two  years  the  growtti  had  been  coDstAoUy  enlaigin^  iiv 
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volving  the  axillaiy  glands — heace  i 
OS  a  Ic%t  ca&c.  Of  ilie  two  ntcthcK 
moval  of  the  growth  by  the  «l«ctro( 
of  the  knife,  or — as  in  the  case  just 
with  the  subsequent  cmiiloyineo^ 
destroying  the  reproductive  pov 
least  to  one  of  the  authors  of  this 

lly  thi«  method,  although  two  dJi 
time  is  consumed  in  the  0]}cration, 
and  to  a  greater  depth,  to  destroy  tl 

Jf^iu/  i»/  M/  /lain  of  canter  by  ^ 
able  to  do  la  little  towards  the  radic 
it  can  never  be  ambs  to  dwell  tipi 
time  relieve  the  awful  agony  that  bg 

It  isnotsnfficientiynndersloodwl! 
directed  application  oT  the  constan 
tbe  throbbing  pains  of  surrhtis,  cfp 
woman  at  Bellevuc*  we  referred 
suffered  most  severely  for  many  wei 
the  needles  evei^r  vestige  of  pain  1 
that  she  was  under  observation,  bi 
entirely  cuiufortalile.  A  number  o( 
but  we  will  offer  only  tlic  following 
than  the  majority :  _ 

A»  immfit*  uturvUtig  teirrhui  if  tit  hn 
rtiutaHt  ttgon)r—fft  rtlUf /t'U--xi  lAe  a 

Cask  CCXV.— In  Febnuiy,  1873.  Mn 
c&mc  In  lu,  K«kin£  relief  from  *n  Imiiwa 
tninor  hnil  been  removrd  more  than  ■  yt 
but  iho  wund  did  not  cntitBly  heal,  >d(I. 
proccn  tH^^,  and  Mcadily  prrigrrtMd.  t 
iutftte>'l  ha4  bem  of  untiiiua]  («reriiy, 

Dy  the  »dvice  of  ber  pb)iUun»,  abovc-n 
vaniMlion  of  [lie  louncl  porlioot  ivtround 
Applicaitoni  the  intenM  point  were  Tar  lu 
abc;ruicc.  At  timer,  tioniwcr,  herstifTerinj 
preu  ilie  lnManlin««>tu  aod  sbaoIiiM  relie 
We  would  oecuiotially  find  W  la  tbe  aioi 
(ion  would  diii^pale  ilie  pains,  ind  for  Vm 
(01  (ortj>eighl,  ihc  would  move  tboui  oadi 
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i>r  May  it  nu  obseired  llwt  the  corrent  did  not  afford  tbe  same  relief  as  formerly. 
The  character  of  her  mfieriogt  had,  however,  changed.  In  the  place  of  the  sharp, 
shooting  pain*  rimnlaiing  neuralgia,  the  distress  consisted  in  a  constant  burning  and 
itching,  which  annoyed  her  more  or  less  until  her  death  some  few  months  subse- 
qnently.  It  must  be  remarked  that  her  later  sufferings  were  not  to  be  compared  with 
those  which  the  current  so  effectually  allayed. 

Was  the  change  in  the  character  of  lier  pains  the  result  of  the  galvaniiation,  or  is 
it  probable  that,  if  left  to  nature,  the  characteristic  nearalgic  pains  would  in  the  same 
way  have  been  replaced  by  the  less  distressing  symptoms  of  itching  and  burning  ? 

It  is  impossible  to  sa^,  but  tt  seems  reasonable  to  attribute  the  changed  action  to 
the  influence  of  treatment.  It  is  proper  to  say  that,  during  the  course  of  treatment, 
we  operated  in  the  presence  of  Drs.  Van  Bnren  and  Hemck,  by  both  the  goivano- 
cautery  and  electrolysis,  with  the  vain  hope  of  modifying  in  some  degree  the  profuse 
and  oHeuMve  discharge  and  checking  the  rapidity  of  the  ulcerative  process.  This 
cose  was  alone  sufficient  to  teach  the  necessity  of  care  in  the  application  of  electricity, 
and  to  confirm  the  statement  that  it  is  not  so  much  electricity  that  relieves  and  cures 
OS  the  method  of  using  it.  An  application  too  prolonged,  or  with  a  current  of  loo 
great  tensou,  would  not  only  fait  to  relieve,  but  on  the  contrary  decidedly  aggravate 
the  distress^  The  cathode,  appUed  to  the  seat  of  pain,  did  not  relieve  as  did  the 
uiod& 

The  pain  was  for  some  time  overcome  by  simple  localised  golvaniiation,  but  dur- 
ing  the  last  weeks  of  treatment  the  applications  were  effectual  only  when  the  elec- 
trodes were  separated  as  br  as  possible. 

Adenitit. — Enlarged  glands  of  the  neck  or  groin  may  be  treated  by 
external  faradization  with  strong  currents,  interrupted  so  as  to  break 
op  the  glands,  as  recommended  by  Meyer,  or  by  external  galvaniza- 
tion, or  by  electrolysis. 

The  pr(^osis  is  very  capricious.  In  some  cases  the  enlargements 
ditninish  quite  rapidly,  and  entirely  disappear  ;  in  other  cases  they  are 
as  obstinate  as  scirrhus  of  the  breast  In  one  case  referred  to  us  by 
Dr.  C.  L.  Mitchell,  an  enlarged  parotid  gland  was  treated  at  first  by 
external  faradization  and  galvanization  with  the  effect  of  hastening 
suppuration.  After  the  tumor  was  opened  the  inner  portions  were 
treated  through  the  opening  by  mild  electrolysis,  and  the  tumor  speedily 
disappeared. 


CHAPTER  V. 


AKEURISUS   AKD  TAXI  :oSR   VKINS. 


In  the  treatment  of  aneurism  the  great  end  soaght  is  ooagulatkm.  A 
knowledge  of  the  difTcrcntial  action  of  the  poles  in  producing  coagrila. 
lion  is  essential  to  an  intcllrgrnt  use  of  electricity  in  tiealiiig  ancuium. 
Coagulation  takes  place  at  both  po!c>  of  the  galvanic  current;  that 
at  tbe  iiOftitive  pole  being  small,  black,  and  hard  ;  and  that  at  the  Dcga- 
tivc  being  larger,  softer,  and  of  a  yellowish  color. 

Aneurisms  may  be  treated,  with  greater  or  less  success,  according  to 
their  size  and  position,  the  condition  of  their  walls,  and  general  heiJdi 
of  [he  patient,  by  either  of  the  poles,  or  by  both  combined. 

The  best  method  for  the  majority  of  cases,  cenainly  for  aneurisms  of 
any  cun»idcrablc  aieCtis  to  use  both  poles,  and  a  large  number  of  needles  / 
that  are  tntulated,  so  that  the  ctirrent  will  not  act  on  the  walls  of  the 
aneurism.    In  the  treatment  of  aneurism,  especially,  careful  insulatioa  it 
needed.     The  advantage  of  using  both  pales  is  twofold. 

First. — A  double  clot  is  formed,  oac  at  tbe  positive  and  the  other  at 
the  negative  pole.  Although  the  negarive  clot  is  sofk  and  yielding,  still, 
in  combination  with  the  positive  clot,  it  is  of  decided  service  in  doong 
the  aneuri-sm  ;  and.  so  far  as  wc  can  ascertain,  there  is  no  evidence  ifalC 
embolism  is  ever  caused  thereby. 

Seci>nMy.  The  resistanc<!  is  greatly  reduced  by  placing  TKedl«t  coo- 
necled  with  both  poles  in  the  sac,  so  Uiat  the  electrolytic  action  ti 
very  much  more  effective  than  when  one  pole  is  placed  on  tbe  suT&ce 
of  the  body.  The  blood  is  the  portion  of  the  body  that  best  conducts 
electricity ;  and  when  both  poles  are  in.wde  of  the  sac,  and  near  lo  eacb 
other,  as  of  course  they  must  be,  a  mild  current  will  cause  vigonxH 
eleciiolysis.  On  the  ollter  hand,  if  one  pole  be  applied  by  a  wet 
sponge  to  some  indiflerent  point  on  the  surface,  a  strong  current  n 
needed  to  produce  a  dot,  and  a  long  operation  ;  and,  unless  the  sponge 
on  the  surface  is  occasionally  moved,  it  would  csuse  great  pain  ;  and  if 
the  patient  is  under  ananiesthetic,  a  blister  may  be  caused.  As  tbe^ 
negative  pole  is  more  painful  than  the  positive,  when  the  poative  aloite 
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b  in-the  aneurism,  the  negative  on  the  surface  may  be  very  uncomfort- 
able, even  with  a  feeble  current  We  are  aware  Ihat  tolerably  good  re- 
salts  have  been  secnred  in  many  cases  of  ancurisni.  and  especially  by 
the  English  surgeons,  by  the  [>09itive  pole  alone  j  but  ve  suspect  that 

•  better  results  might  have  been  obtained  if  both  poles  had  been  inserted 
Into  the  sac  At  all  events  the  iise  of  borh  poles  should  be  thoroughly 
tested. 

In  the  electrolytic  trcatiocnt  of  aneurisms,  as  in  so  many  other  elec- 
tiical  applications,  it  is  an  advantage  to  have  a  rheostats,  so  as  gradually 
to  let  the  current  on  or  cff  without  shock. 

Statiitiis  0/  Aaturism  treattd  by  Eltelricily.'^V^^  published  statis* 
tics  of  atMorism  treated  by  electiicity  are  of  little  or  no  value,  and  for 
two  reasons :  t.  They  represent  experiments  made,  in  a  large  percent- 
age of  the  cases,  by  ihotic  who  are  but  little  familiar  with  Electro- 
Physics,  or  Electro-Physiology.  Quite  frequently  the  poles  have  been 
confounded,  »o  that  it  is  impossible  to  tell  whether  the  positive  or 
negative  is  used,  and  from  nuny  of  the  accounts,  it  is  imposdiblc  to 
lei]  even  approximately  the  strength  of  current  employed. 

3.  The  statistics  arc  derived,  in  part,  at  least,  from  canes  that  are  re 
ported  too  early.    The  tumiiorary  relief  that  results  from  the  coagulum 
formed  in  the  aneurism  by  the  chemical  action  of  the  current  has  been 
interpreted  as  indicating  a  perfect  recovery. 

Some  of  the  cases  hastily  reported  as  cured  probably  died  soon  after, 
if  not  before,  the  account  of  their  recovery  was  fully  in  print. 

For  thece  reasons  we  omit  all  the  statistics  that  have  appeared  on 
this  subject ;  {>r«ferring  the  general  average  opinion,  so  far  as  it  can  be 
obtained,  of  those  surgeons  and  elcctro-therapeuu'sts  who  are  best  qual- 
ified to  speak  on  this  subject. 

Our  general  conclusion,  derived  from  many  experiments  on  animalsi 
from  actual  experience,  and  from  a  comparison  of  the  various  observa^ 
lions  that  have  been  made  on  the  subject,  is  that  for  those  varieties  of 
aneurism — such  as  the  thoracic,  abdominal,  and  so  forth— that  cannot 
well  be  treated  by  the  old  n>elhods,  and  in  some  cases  for  tliose  that  are 
accessible  to  other  treatment,  galvano-puncture,  rightly  performed,  may 
be  of  great  service  in  relie\'ing  the  accompanying  symptoms,  in  prolong- 
ing life,  and  may  now  and  then  achieve  a  radical  cure. 
■  The  following  case  is  condensed  from  the  published  account  of  Dr. 
Keyes,*  in  co-oi>eration  with  whom  the  operations  were  made  ; 


*  New  Vork  MtdJcsl  Journal,  Dcccmtier.  tS?!. 
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Dtaih  and fifH-mtrlem. 
Cask  CCX V  I. — A  widow,  49  yean  «f  4(6,  Wl  t>««n  afflieccd  (ot  muij  manihx  1 
a  ■■  mllinE  in  ber  Momach,"  tiat  all  tb<:  u»i:eani  r^wd  m  kncurim  of  ibe  1 
tne«entrric,orort!)eu>r(a.  Thcpatioii  wuin  Cbuitj  H<M|iiiL  Tlienwu|MiiiiBi 
«fii£atlric  t^iin,  wtiicii  wu  •ggrsvalrd  t>r  RK>r«(neaL     The  tunor,  whUi  WMlfaecf 
1I1C  uw  of  the  fiit,  wta  Mtintcd  to  the  left  ol  ilic  mnltta  lioc.  uul  csicndcd  ft  fiitk 
bclnw  the  umbilicuti     A  thrill  coiiUI  be  delected  at  the  uppei  put  of  Ibe  Ikhmx,  M;| 
not  ftt  the  lower, 

The  patient  wu  i^wluKltj  fattini^ 

The  only  case  of  irciLiRiimi  of  khdominal  anettrioB  bfgihntBo-paoctnreretoidtdtfl 
tliu  lime  wM  thai  Qfui  lulUn  nobleman,  a  [Mttifnl  of  Dr.  FeltM  Dell'  Acqula.*   ^^\ 
thitcMc  ihc  palicDt  died  directly  nfter  ihe  opcntion  from  nipture  of  the  1 
nc,  earned  by  *ioteDt  u)usi:Dlar  coDEtacIloos  while  under  the  iaihience  of  ' 
lluree  needlci,  connected  with  a  voltaic  j^e,  were  used  for  foity  ninuiei; 
Hull  ccaguluro  mi  furmol. 

March  jolh,  1S71.  A  hollow  tteel  needle  was  oiutioniiy  iiiirodiKCd,  «mI  i 
ynth  the  piMitirv  puto,  while  the  |ic[;>tive  pole  wb*  ■{Vpliod  citertiallr  by  1 
qiOD|^  Only  froia  ci|:ht  to  tnrKe  rinc-carhcm  «dls  werv  MKd.  On,  Wood,  Svrn. 
and  Mumti  made  dtjitsl  camprewann  to  Ihe  aorla  below  the  umbilienx.  The  MCdk 
ftdhcrftil  and  ca.me  Oiil  with  tomediffictiity,  but  no  blood  foUowat  Tif  irmtt  ttf^^ 
/aiattr  than  htfsrt  the  9f€naUfn,  No  nnplcastnt  remtl  foUoirel  except  tooe  paa 
that  wni  proilncol  by  the  compcctuon,  and  cahauUion  that  was  ptodaead  ly  Ab 
clherititian. 

April  6UIL  Operated  ai  before,  but  with  Iwo  poMlire  needlesi  iaidLated  10  «itlnB 
a  shuct  (lixsscc  of  the  j»intt.  One  of  the  needles  wu  hollow,  and  wm  tettodaaai 
ami]  tho  hkiud  flowed  tHrouf^h  it.  From  twelve  to  nxteen  freshly  chargod  lilK-<artM 
cdU  wereuted  foi  twenty-five  minuter  Tlic  k>1H  needle  wo-i  more  acted  obiImb  lie 
hollowaeedle.bnngnearlydenraycdnt  the  non-lnmlaKd  eiirpmiiy.  rfocwfWiw 
wa«  nwd.  St/ert  threpiraliam  tvst  murmitri  vurr  htard ;  after  tkt  »/<r0tiM,  tNt 
one.  F*t!ent  uilfcred  leu  than  after  the  other  opcraiion.  Some  if  Htailn  fevef  (^ 
peued.     Kvidrnn  of  loMificaiian  of  ihe  lumor. 

May4lh.  Six  poiitlve  needier  were  btroduo«di  Ihreecoaaected  with  a  dttc-caiboi 
battery  of  *eTei)lrcii  cclla  with  Urgcr  |4atcv  The  curmt  wu  pused  for  loRyeM 
■imuic\     There  was  no  tompreMioD  of  the  sort  1. 

June  33d.  Patient  greatly  improved  i  {etc  ap  and  drene*  henelC  Tumor  ^Ht 
hud. 

Uaed  tvo  hitterlet  m  In  previoat  operAtioa.  Eleveo  needtei  were  nted.  and  tie 
current  was  passed  rixtyfive  tnlnuiei  There  wai  ten  irrittliin  aAcr  ihU  Iktn  «£«f 
the  oihcr  opexMJotA  The  lumor  became  hvdei,  but  not  snullcT,  and  ■  mam 
cuulJ  Iw  lieatd  only  with  sreat  diffituliy, 

Id  ipile  <iT  the  improvement  in  the  condition  of  the  tamor  the  paticctl  pvw  wea^v 
and  weaker,  and  di«il  ofckliaaMion,  July  18,  tSyt. 

yV;r-Hf(v^/n  examination  by  Dr.  Dntke revealed  tbenvptiung  fnri  ihar  lhi|wrlnf 
had  Ikmanmritmi:  one  of  the  atlcria  innnminnta  about  twicv  the  liae  of  an  EaeW 
waLiut  i  one  of  the  aorta  opposite  the  tixlkanJ  Krenth  dcnal  vcrtcbnx^  abouicitta, 

*  GuMtta  Mcdica  Italiana,  LombanUa,  No.  aS,  1870^  pu  S17. 
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Hichea  ia  dr(BRifcraac«  ;  ux)  lb«  otw  operated  on,  which  was  found  (o  arm  fr«m  iba 
ftntnior  witU  of  Ibe  aotta  U  Ihe  origin  of  ihe  supennr  mesenleric  Thii  MMniumwu 
n'xHiI  lwcUcan<!&h>l(inc--h«sinci(ciiiiircr4Tn<,'4.  Inill  three  of  the  *ti««ristiuo(guttMd 
ligbl •colored  clots  were  luunil  1'hc  one  opernleit  do  was  len  sutid  lluui  tha  oUwrb 
Tlim  WM,  Indaed,  no  evidenco  that  the  galvuno-punciure  bod  produced  ani-  pcrnu* 
ncnl  clot.  It  U  pn»ibl«,  hnwovcr,  that  il  cauMd  a  tomporwy  dot  that  wu  watted 
mwajr  1>j  tlie  currtni  of  blood.  There  u  on  qimtion  thml  the  tumur  bcatnie  ntfrt 
tfJiJ  a/ttr  fkt  fftratiaH,  and  that  iJUi  wltJiJUati^t  was  atttiultd  with  dimiauSiott  ej 
tht  maurta  and faiit, 

Lui|^  Cinisclli  *  has  written  a  mono^apb  od  aneurisms  ef  Ihe  Ikg- 
ratif  Mrta  treated  by  galvano-puncture.  He  speaks  or  twenty  three 
cases.  Of  these  six  recovered,  sixteen  died,  ftnd  in  one  caie  the  result 
is  not  known.  Of  the  six  re|iortecl  as  cured,  one  relapsed  in  lhre« 
months,  another  in  lerenteen  months  another  in  four  months,  but  was 
again  operated  on,  and  after  eight  mocths  there  had  been  no  reUpiie. 
Of  the  remaining  thre«  cases  one  had  not  relapsed  up  to  nine  and  a  half 
months,  another  had  not  relapsed  at  eight  and  a  half  months,  and  th« 
last  remained  well  at  four  and  a  half  months. 

Eyre  has  leporled  a  case  of  ancuiiain  of  the  left  external  iliac  art«ry 
by/tf'ifj/^-puncture.  Sym|itoiiis  of  inflammation  appeared,  but  after 
seventeen  days  the  tumor  was  firm<;r,  and  evinced  less  pulsation.  The 
faradic  curteni,  however,  has  nodiing  to  commend  it  for  the  treatment 
of  aneurism. 

Cmiwili  MiecenfaUj  (mted  an  aneurfam  of  ibc  aKeniJInc  aorta  In  a  patloit  Tortr- 
ifac  jeu«  of  age,  b^a  falvano-punctutc  Three  needln,  connected  with  a  vattatc 
pib  of  thkt}'  pairs,  were  Infcricd  b  the  third  interraaial  fp«cc  where  the  lamor  wai 
prmBiiMBt  and  the  pulMaiun  altonK.  The  vpcratiun  lasted  forty  mlnutea.  After  the 
operalton  the  skin  over  th«  tumor  wat  red.  Forlhroe  weelu  the  patient  kept  Ids  tied 
and  look  diptntii.      Forly-th/ce  dajra  *fler  llic  opcratioji  he  left  !hc  hiMi>ilal. 

Hfty^igbi  dajri  after  the  operation  only  a  slight  proinlneftcc  rcmaincil,  and  na  pul- 
•ationi  could  be  leen.  SeTenty- eight  Aay\  after  Ihe  operation  the  patUnc  reujmcd 
hii  occnpactMi,  wbicb  vraa  ttiat  of  a  cwuhmaa. 

yarieote  Veint. — Varicose  veins  were  treated  by  galvano-puncture 
after  the  manner  of  anctirJanis  many  years  ago. 

Bertani  and  Milani  experimented  in  the  treatment  of  varicose  veini 
by  galvano-puncturc  as  far  back  as  1847.  These  observers  applied  a 
bandage  or  tourniquet  to  the  limb  to  diminish  the  blood  supply  before 
operating. 

*  Sugli  Baeuriuni  ilett'  aorta  totacia  finora  Irallati  colU  eteiuo-puntara.  MUlaao, 
IStol  Quoted  iu  Dr.  ICey^'i  paper  on  Practical  Etecbo<Thetap«utic»,  N.  V.  Medical 
toamal,  Deocmbcf,  1S71. 


ANEURISMS   AND   VARICOSE   VEINS. 

Banmgarten  and  Werthcimer  successTully  treated  a  severe  ewe  of  var- 
icose veins  of  the  upper  extremity  up  to  the  acromion,  whence  the  evil 
seemed  to  spread  over  the  trnalc  The  patient  wis  a  young  gjrL  The 
limb  had  doubled  in  siie. 

"  BenmEaritn  ami  Wcrtbciiatr  tatroduocd  Sa  Huee  ntttngi,  at  ta  mterral  of  two 
or  Ihm  dnyieuh  time,  aboai  ten  nccdlo  into  (he  moct  ntcnded  vriat,  pJadngs 
cooJuetor  conn«ctr>l  with  \ht  ncg»liv«  pole  in  ibe  hand  of  th«  patwnt,  at  tbe  aanc 
time  cnnnectine  all  ibe  needles  mtli  ihc  poiili\e  pole,  The  operation  cmiacd  bat 
litilepain.  After  a  few  minutn  tbc  ncedlci  one  rtfooveJ,  wtoi,  is  place  ef  the 
dilated  veins,  full  redMant  cordi  were  r«lt,  a  wre  li^p  of  coaplele  coacaUtion. 
After  a  month,  the  ercatcr  portion  of  ibe  tcuu  were  obtilerated,  and  the  rolniac  ol 
the  limb  considetaU;  re>1«ced  t  Ctif  thai  tbme  veini,  twretoiOTe  of  narnial  nie,  be- 
gan to  dilate  a  little,  which  cireiautuics  can  eurcite  no  "■*!■——  oa  ow  opmioa  of 
thii  m^diu  fiferandi^*  * 

For  the  tteatment  of  vaiicoge  veins  the  poutive  pole  would  posnblf 
be  belter  than  the  negative  or  than  both  together,  and  for  the  reasons 
above  given.  The  space  within  the  enlarged  vein  is  compaiadvclf 
small,  and  the  smalk  clot  made  by  the  positive  pole  ought  to  be  sofficient 
to  obstruct  the  flow  of  blood.  The  positive  clot  would  have  the  ad- 
Viiniagt:  of  fimiD'ess,  and  emboH&m  would  be  less  likety  to  follow  than  a^ 
the  use  of  the  negative  pole. 

•  He}wr,  op.  ell.,  pi  471. 
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StrUtwft  «/  rt/  Unthra, — Electrolysis  for  Elrictures  was  first  used 
•ry  Cruisel.  The  sarae  UcaUDcnt  was  subsequently  employed  b/  Wille- 
biind  and  Wertliciiner. 

'I'bc  mclhod  of  WUlebrasd  was  to  introduce  to  the  stricture  a  metallic 
Mimd,  insulated  up  to  the  tip,  and  to  connect  this  with  the  Degatin 
pole,  while  the  positive  was  held  in  the  hand  of  the  patient.  The  ap> 
plication  was  continued  for  ten  or  twenty  minutes,  ajid  the  cure  was 
■GOompUshcd  in  eight  or  ten  days. 

The  subject  was  aitcre-ards  studied,  though  not  with  special  success, 
by  jaksch  and  I-eroy  d'Eiiolles. 

The  first  important  and  successful  results  in  the  electrolytic  treat- 
ment ofstticturcs  of  the  urethra  were  obtaiDcd  by  Mallcz  and  Tripicr, 
in  1867.* 

Their  method  of  treatment  was  to  introduce  an  insulated  sound  with 
a  metallic  exiranity  to  the  scat  of  the  stricture,  connecting  ii  with  the 
nej^ative  pole,  while  the  positive  was  applied  to  the  inner  side  of  the 
thigh  by  a  moistened  sponge  electrode. 

At  the  commencement  of  the  operation  tlie  patient  feels  a  pricking 
senEatk>CL  This  sensation  bccoincs  less  and  less  marked.  The  me- 
tallic extremity  ts  then  passed  along  until  all  parts  of  the  stricture  are 
affected.  After  the  operation  a  catheter  can  be  introduced  without 
difficully. 

The  operation  lasts  about  five  ininates  ;  from  one  to  five  applications 
are  neceteaiy.  In  the  majority  of  the  thirty-one  cases  treated  by  Mallei 
and  Tripier,  as  they  cliiim,  one  application  was  sufficient. 

The  diameter  of  the  urcthia  fi<!cms  to  increa.ie  slightly  for  a  few  days 
mccccdingihe  operation,  and  in  aoine  ca^es  an  eschar  was  thrown  off 
ID  a  few  days  after  the  opetatvoo. 

•  De  li.  Gu*Ti»o*i  ilurtlilc  <1«  Rttf^cWmentide  I'Urtthre,  par  !•  G«l7U9.Caiiui()us 
Chuniqne,  Pari%  1S&7.    The  teem  "  thrmuat  ^afvan^^Mitay,"  ^xA\yj\.}itX»\M>ot\ 
It  ^nonymouc  with  tiutrtlyiU. 
46 
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Experiments  nude  in  Charity  Hospital  by  Drs.  Kcycs  and  Beard,*  a  id 
the  experience  of  Dr.  Rockwell  in  private  practice,  do  not  entirely 
confirm  tbe  results  given  by  Mallez  and  Tripier,  althoi^h  substanbally 
th«  same  method  was  ttsed.  The  operation  was  round  to  be  painiiif 
oftentimes,  and  the  results  not  always  satisfactory,  as  the  following  record, 
which  is  a  fair  sample,  will  show. 

Cask  CCXVlt. — F..  aged  fonjr.  general  hnbh  esccOcnL  Fini  gaooTrlMH  at 
Twouy-tecontl,  tMond  at  Ibitly-dgbtb  fcar  of  age.  Stieoui  h«cane  pachwUf 
reduced  luntl  Jau.  ii,  1S71,  at  which  Ume  be  had  complete  rctenlioa  Gar  Utoca 
fauun,  rclitved  by  liot  hathv  The  patient  cnlercd  the  boKpital,  aod  waa  ireMed 
by  dilalaiion, 

Febiuary  tith. — Examination  detect*  the  follovrfaie  itridor^  (oriJicc  admitk  14 
eauly] :  Ai  nriliix,  ftriciurc  (linear)  aiTMtine  No.  14  toft  Iwlboos  want).  At  Ami 
and  a  half  loches,  urict  tue  (line«r)  arreating  No.  i).  At  ftrt  inches  Utklure,  OM-iUtd 
■ndi  long,  aimtiiig  No.  9.  Ciurent  fram  ten  cells  wai  patwd  ihioagh  lecond  rrifr 
tore  fut  live  minute*.  A  good  deal  of  jialn.  cooiplaliicd  ot  Current  Irom  ten  tUt 
wai  paued  ihrough  lowci  klricluie  for  ten  mioulo^ 

No.  12  tnilbous  ioitad  puanl  ouily  iino  the  bbdJer  after  the  opentioa. 

Mardi  4th. — No  dough  liai  I>ecn  pai«ed.      No.    9   Med  tound  is  2rat|iad  by 

IttictUTC 

March  ijlli. — (Uwig  my  own  ins^rutncnt  with  steel  bnlb  isi  .) 
Stricture  at  the  orilice  ;  AReea  cells ;  five  minutct ;  bulb  pMMd.  Stiueture  at  tvo 
anJ  ahaJf  inchet;  nxlecn  odU;  tea  minutes;  bulb  paaied.  Strictute  at  6vc  iDckai 
tiilccn  lelli;  Uiirtecn  minute*;  bulb  paucd.  A  Utile  blood  was  lost  at  thbo|x»- 
tion,  and  n  good  deal  of  pain  was  fell  afterwoidi.  No  tlough  was  paned.  The 
orlfitc  swelled  and  became  iixnl  and  inflamed.  Patient  icfuKd  lo  foBow  «p  ihs 
trealraent  or  lo  be  examined  further. 

Dr.  Kobcrt  Newman  reports  for  more  sa.tisfactoT7  results  in  tbe 
treatment  of  strictures  of  the  tirelhni.f 

The  leading  and  distinctive  features  of  his  method  arc  these:  1.  The  use 
of  very  mi/d  galvanic  cttnents,  just  perceptible  to  liie  patient,  and  from 
three  to  five  minutes  in  duration.  Like  other  observers  he  uses  tbe 
negative  pole.  The  instrument  should  be  held  loowly  againi^t  the  ob- 
struction, and  no  pressure  should  be  used,  and  no  force  whatever,  a. 
Long  intervals,  from  two  to  four  weeks,  between  tlic  applications. 

Dr.  Newman  insists  on  a  careful  prelimin.ary  diagnoms  of  the  natare 
and  exact  scat  of  the  stricture.  He  operates  with  bougies  provided 
with  metal  bulbs  of  various  sizes.  Unless  the  stricture  is  too  firm 
or  Ebrous  he  uses  a  bougie  which  is  three  or  four  times  loigcr  than  tbe 
Stricture.     After  he  has  ascertained  by  measurement  the  exact  loeatitf 

*  Prom  article  of  Dr.  Keyes  in  the  N.Y.  Medical  Jounial,  Deoenbci,  tSjl. 
f  Arcfiivei  of  Electrolo^y  "^^  Nenxology,  May,  1874,  p.  iS. 
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of  ihe  stricturcv  he  [mslies  a.  sniall  bdla-rubl)cr  ring  over  Uie  bougie,  at 
Slid)  iL  di&tancc  from  the  end  ih^t  when  the  ring  reaches  the  meatus 
be  will  know  that  the  bull)  i«  in  contact  with  the  siricCure,  ard  then 
be  is  assured  that  the  electricity  acts  only  on  the  stricture. 

Tit.  N'cwRian  regards  a  paiicni  as  cured  when  a  Ko.  13  English 
sound  can  be  passed  withoitt  trouble.  He  claims  to  have  treated  in 
this  way  over  thirty  patients,  and  that  his  results  have  been  uniromity 
good,  and  for  the  rea&on  in  pan  that  he  has  selected  his  cases.  He 
docs  not  claim  that  all  strictures  can  be  treated  succcsifully  in  ibis 
way,  but  states  that  some  of  his  caaes  were  bad  and  complicated.* 

7W  ttriefmrtr—CAanerviJ^FaHare  tf  dil^aiiam — Stttai  vriti  tiftirelytit, 

R.  A.,  holcl-lceeper,  c«m«  under  Ireiinient  in  Much.  ili73.  Had  heeti  b«atod 
in  tbe  country  ht  urlcturt  V  dilalaticm.  witli  no  suct^M.  Fuund  a  cbaocroid 
ill  tha  uttthra,  which  was  imted  first.  Tlte  Iwu  Uiiciuris  w-ete  found  ntaated  U 
ooe  and  a  quarter  and  (our  mid  a  half  inchct  ffom  inutm  rcvpcvtivc]]'. 

Atartti  22.  Elcctrolydt  wai  lucd  with  a  bnUKie  No.  10,  with  a  mcial  bulb  as  ne^ 
gitive  ;  pa«ittve  «ieciro(t«  in  itic  palm  of  the  hand-  Ten  relit  of  the  g^vank  bittety 
woe  uKil  for  nine  ninutei,  and  the  bouj[ic  paned  slowly  thirc»ii£h  the  strictures  Into 
the  bUddcr. 

^/n/  [4.  The  opemian  vas  repealed  with  a  bonfie  No.  11.  Tlie  patient  hat 
been  heonl  from  i«ccn[[y,  and  hai  d»I  bad  a  relapie. 

AttrtA,  187a — K.  S,.  a  meicbaiit  of  Philadelphia,  came  to  my  office  in  an 
•dranted  stage  of  hypochnndrisus,  complainint;  of  i^cral  maUitc,  epetniatotthcca, 
tmpotcnce,  soiaU  Mreom  of  water,  pain  In  the  urethra,  etc.  A  steel  sound 
Vo.  II  enlocd  (he  urethra  ca-iily,  but  was  airesleJ  at  seven  itichci^     Sounds  of 

•  Dt.  Newman  gives  the  following  bibliography  of  the  subject ; 

Hallei  ct  Tripier,  "Tt«ilemcnl  dcs  RCtrtdswmenIs  Urttraux  par  la  Cal<ran»- 
Cautique  Chiinique  Ntealive,  Cumpte  Rendu  de  I'Acail.  dcs  Scicncea.  Bulleiio 
Thtrapeutiqne,  Mai  ya.     Med.  5S. 

Afalla  et  Tripici,  "  De  la  Cuiriion  durable  des  R6tr£ciManicols  d«  I'Urtthre  par 
U  Gslwano-CsuitJquc  Chimwioc." 

Alih»u«,  in  Gaetehen'i  "Deutseho  Klioik,"  No,  34-36,  ■•Helluagder  Harnrah* 
ren 'Strict ttrcn  darch  die  Electrolyse." 

Kejvs,  ■' Electrolytic  Treatment  of  Stricturcof  the  Urethra."  New  York  Medical 
Jounial,  December,  1871. 

Buitlsio  Catnposi  "  De  la  Calrano-Cauitiqne  Chlniique  oamme  moycn  du 
TraiteiBeol  des  R6tr6ci»ein«nt  de  I'Urethre."     Paris,  1S71. 

Dutricux,  "  De  la  Gtlvana-CsuBlique  Chimique  danilc  Traitemtst  des  Gitricitte- 
ments  OrEMiic  dc  rUrilhrc."     Prea.  Med.  Relge,  No.  35.  187a. 

Malles  el  Ttipisr,  London  LJincet.  October,  1871. 

■•Unltiple  Strictures  af  the  Urethra  treated  by  Electrfrlynj^"  bj  T.  F.  Fnnl^ 
M.D.,  Medical  Record.  Fcbruaiy  id,  l$74.  pace  6a. 
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■BHlla  the  were  &I1  arrcstPJ  lil^cwisc  u  the  suae  pUoe.  TImtc  t«  ao  doubt  ilal  t 
mitHae  eiitis  '■"'^  "^  '">  ■  *<>i"i(l  No.  7  puwd  il  orith  diSeultj.  The  ifoable  mml 
eciai  eltbcr  »t  the  Juaction  of  the  mcinbnaoui  and  proHatic  paitlon,  m  b  Ok  bi- 
ter only.  Qalvmiini  wu  uiod  wllh  ten  cctla.  itoUL'le  Na  lo^  with  the  omal  aaal* 
Uc  end  M  neg&live  into  tlie  ureihix,  met  the  Mine  ohurnelUNi  ax  aevcn  tndML  Tte 
poiitiTc  pole  wMKuickd  bulVi  ukd gnu^cd finiiljr  with  tiwdoeed  hud.  After  in 
■unutca  of  elect  rulj-lic  current,  tbe  bougie  pUMd  the  itifclure  dowly  Mul  riipfwd  im 
the  bbddoT.  Tbe  niiMrawal  of  iba  bo^e  vnu  tdOowtd  b^  *  thick,  gleet;  dlb 
dwrge.  It  >ecms  ihu  thU  nutter  had  ucnmiibUcd  behiiul  the  stricture,  liritiieil  lit 
proMBCic  portion  und  ttie  duct*,  and  thraebr  vnu  aeteuory  to  ctcating  a  ipernun' 
rhetOk.  Un  pacung  water,  *br«ds  came  along  of  •  ttikk  white  mast,  wlii<^  wire  Ut_ 
product  of  clecitolyiii.  The  operaiioa  ha*  Dot  ouawd  any  p^ln,  vid  the 
tra*dl«l  home  without  utiiitirsuiil  feelios. 

Afril  \(f.     On  exuniiixiion  with  a  touad  No.  to,  found  Ihc  stricture  al  Ike 
pUoe;  tlK  Muad  [MUeed  the  atrlcture  after  perUMcnt  and  patient  eSbrtft. 

Then  the  galvanim  «mt  uted  u  before,  trilh  a  baqgie  No.  la  aa  ncfaiivn,  and  t 
the  nine  retull. 

.Vrr  9.     In  PhiladelptiU,  a  sound  No.  12  could  be  eoiily  patted  otto  the 
which  proves  tbKt  the  uriciurc  ii  cured.     The  patliem  lus  betn  liepi  under  < 
tioD  for  two  jcsre,  and  has  b«n  kt«n  only  twv  wcclu  unce.      lie   b  peclccl^  wA\ 
baa  marrio]  tinoc,  and  ix  the  biher  of  a  healthy  chUd. 

Cask  CCXVIIL— J.  A.,  aged  (arty.    Two  attacb  afpMUHThaFa  m  \%^  1 
Orilioe  admita  IS.     Double  linear  aCiicture  in  fiftl  hall-inch,  admitting  13 
•ouni.     Ftum  one  aud  n  quatlct  to  sLa  bcfcaa  from  the  meatu  the  whole  nrahn] 
alifT  and  tii>id. 

It  srat[M  No.  13  itecl  lound  throughout.     At  dx  hidies  •  ibort  ttricUuv  ' 
through  which  No.  11  paaet  into  the  bladder. 

Ft6.  31,  1S71.     Steel  bulb  15^  ;  rii  to  dxteeo  oell^  craduaUy  faKreuii^ 
Krioture  posied  in  one  and  a  quarter  minutev 

Id  halfa  minute  more,  lowen  itricture  waa  reached.     la  bnUn  minute  lowtat  1 
tare  was  pattied.     Some  blood  foUowed. 

ii^tk  4.     Sled  lonnd  No,   15  paMed  into  bladder.    Mok  16  wu  gni^td  1 
would  not  £0.     PalJeui  left  the  ko^ItoL 

Cask  CCX'IX.— S.  F.  P.,  ugeddxty.   Gonoirbon  at  eightees,  nnotlur  at  Iwnlj. 
In  1836  he  (Diered  a  luKpttal  to  be  treated  for  atrictore,  and  wu  gradually  dilated  la 
■a.     In  t86a  forcible  dilatation  it-as  practised  under  cldorofam.     M*  inflmwl  J 
pas  iiwtminants  for  himself,  and  had  to  be  treated  again  in  1864,  thu  tieDe  by  ^1 
dual  dilalAiioti.     Since  then,  be  paa>e«  Nn   j  Mft  bevj^ic  "every  time  he 
wstct,"  but  he  doct  not  pan  It  Into  the  bladder.     On  ciaminatioo.  I  And  \ 
coiRmciicing  at  two  inchei  from  cneatua,  and  continuing  indefinitely  u  br  a*  1 
SKcrlalned.     Only  a.  No.  3  bou|[ie  could  be  paiaed  into  the  Uaddcr,     Urvthra 
loucaide)  like  a  Ahroua  cord. 

Siarik  16.     Steel  bulb  6;  uxloca  «dkj  twenty  mlnatea ;  no  pogrcM) 
mm  td  very  weak. 


Spatm&die  Strieture. — This  condition  may  be  relieved  by  tbe  i 
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cnrrent,  which  by  its  mechanical  action  probably  has  the  effect  to  relax 
the  parts. 

Dr.  ChadscT*  reports  a  cue  of  Ktendon  of  miiie,  of  two  dkj^  itandiog,  in  1844, 
caused  bj  hard  work  and  expomre  to  cold,  that  he  treated  niccessfully  by  faradiution. 
The  ttricture  was  about  two-thirds  of  the  distance  fiom  the  penis  to  the  bladder.  No 
kind  of  catheter  could  pass.  The  positive  pole  of  a  faradic  apparatus  was  applied 
agahist  the  stricture  for  twentj  mkMtes  by  means  of  a  luuttiug-needle  in  a  gam  elas- 
tic catheter.     The  retention  was  completely  lelieved. 

Dr.  Chadsey  states  that  he  has  met  with  partial  success  in  other  nmilar  cases. 

In  this  case  the  result  was  probably  due,  in  the  main,  to  the  mechan- 
ical effects  of  the  current,  and  not  to  any  electrolytic  action. 

Struture  of  the  (Esophagus. — ^This  terrible  condition  might  very  ap- 
propriately be  treated  by  electrol)rsis.  Althaus  sug^sts  that  the  ceso- 
phi^;eal  electrode  should  be  applied  to  the  seat  of  the  stricture  and  con- 
nected with  a  negative  pole,  while  the  positive  is  applied  to  the  neck  ot 
back.  From  fifteen  to  thirty  cells  would  probably  be  required.  Dr. 
Frank  informs  us  that  he  treated  successfully  a  case  of  spasmodic  stric> 
ture  of  the  oesophagus,  by  the  galvanic  current,  appUed  by  means  of 
on  oesophageal  electrode. 

*  Now  York  Medical  Jonmal,  Febmaijr,  1869,  pfk  574,  575. 


CHAPTER  VII. 

VU  KR5,   FISl-UUB,  AND   SIKU3BS. 

tTUtrt — Bed-^ores. — ^The  earliest  attempts  to  ueat  alcera  by  elec 
Iricit)-  were  made  l>y  Cni»el,  in  1847. 

The  same  treatment  has  been  used  in  sj-philittc  ulcers  \yf  Kyber,  of 
Cronstadt,  Roeenberger,  of  St.  Peicriburg,  and  in  the  oiajorii}-  of  theii 
reported  cascii  with  success. 

Ulcers  m^y  be  treated  with  both  currents  by  mcajis  of  meullic  diski 
or  )>l3tes  covered  with  soft  spongt;.  G silvan Jza lion  serves  (O  cure  in 
sucli  cases  partly  by  its  eUetrolytic  ■effects.  One  electrode  may  be  ap- 
plied to  the  ulcer,  and  the  other  to  the  ntartst  forge  ntrvt-bratttk  9t 
fiexus,  or  to  the  sympaitutu  or  tpinai  tard.  The  applicationa  should 
not  be  excessively  painful.  In  some  cases  decided  results  may  follow 
a  tingle  application  of  electricity  to  n.n  ulcerated  surface.  In  a  case  of 
an  ulcer  in  the  leg  of  a  girl  ciglit  years  of  age,  one  faradixation  with  a 
current  of  luoderate  strength  so  improved  the  nuirition  of  the  parts  that 
healing  At  once  commencfrd,  and  in  a  short  time  eittiie  recovery  took 
place  without  any  farther  treatment.  Ulcers  luay  also  be  cauterized  by 
the  galvano  cautery. 

In  the  treatment  of  ulcers,  and  indeed  of  many  conditions,  it  is  a  con* 
renicnce  to  hiive  one  electrode  kept  in  a  fixed  position  without  the  aid 
oT  the  physician  or  of  an  assistanL  For  this  purpose  the  adjustable 
electrodes,  provided  with  a  rubber  belt  whicli  caii  be  paxscd  amuod  the 
limbs  or  body,  are  convenient. 

Ulcers  may  also  be  treated  by  jirolonged  applications  with  the  so- 
called  "  body  batteries."  A  disk  of  linc  connected  by  a  wire  with  a 
disk  of  silver.  Either  the  line  or  the  silver  disk  may  be  a))plird  over 
the  ulcer,  and  the  circuit  cutnpkted  by  one  disk  on  an  indifferent  point, 
ar  in  case  there  arc  two  ulcers,  one  may  be  covered  with  the  silver  disk, 
and  the  other  with  the  zinc  disk.  These  disks  may  be  kept  in  pool- 
tioti  and  worn  all  the  time,  or  only  at  night 

Garrett's  electric  disk  may  also  be  used  for  the  same  puipose. 

The  results  of  these  prolonged  applications  arc  most  cxceUcat,  ea- 
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[lecially  in  bed-sores.     Wo  have  kaovrn  ihera  to  (ail,  however,  iii  verj 
bod  cases,  and  notably  when  great  debility  existed. 

ImdeJtitt  ultfr  o/  /i/  ,vm  ;   rM^fry  unJtr  Lva! gak'itniufiom. 

Ca«C  CCXX.— Mary  H.,  i^  fbrif,  while  moving.  May  i,  1871,  fell  and  is. 
jured  !})«  am)  iaimcdiklcly  aborc  the  odetnol  condyle.  Tli<  pain  wmi  «xo»aiv«  and 
CORlinucdiodltcicu  her  for  tevcraJ  weekly  when  ■  mull  ulcer  mode  iti  appearance  and 
enlarged  until  it  was  Iwu  inchn  in  diameter. 

The  palieoi  applied  fvr  ticalmcot,  July  tS.  The  ulcer  wot  covered  with  ■  dark- 
colored  icati  threc-fuiiritu  of  an  Inch,  partly  lifted  froinili  le&ling'pbce  by  exuberuit 
•od  a&htallhy  gr&nuUliona. 

Tbc  Kdb  'wia  removed,  and  a  wet  doth  in  conaoction  with  the  positive  pole  iraa 
applied  to  tbe  dlseatcd  p*rl.  while  Ihe  neclive  wu  plnccd  on  an  inriifTcrciit  but  ap- 
proidaute  part.  The  t;aliruiic  currenl  wiu  uied.  Sh«  >.-utrete<i  no  more  pain  afl«r  (he 
HCond  tt*Htt,  and  at  ilie  applicaiioiu  were  repeated  the  ulcer  rapidly  healed,  until 
Augut  ^  wImo  tbe  part  woi  covered  l>y  touaiX,  healthy  ikia. 

SjrfMfiti<  ulrtr  ;  rtt^try  fiUaw!  th^u  tftraticnt  iy  f/ttfrpfyj*t. 
Cass  CCXXl. ^Catberiat  McK.,  aged  forty,  suffered  three  ynr«  aince  ftom  a 
Btosber  of  syphilitic  tubercle*  and  utcen  about  her  bipi,  thish«,  and  vulva.  They  per- 
riscdaloag  lime  and  gave  her  much  anaayaocc,  but  finally  beated,  wiih  ihe  ciceplion 
of  one  on  t  he  tniide  of  the  thigh.  It  wu  elevaXat  nearly  one-half  an  ineli  nbuve  tbe 
MtrTWtodiiig  lurfacc,  wa»c]ice*aiv«ly  painful,  and  ducWj-cd  an  uJIcu&ivc  bccicliun.  A 
needle  couuccled  with  ihe  [Kitiiive  pule  was  paued  tlirouifli  the  tnae  of  ihe  elevation, 
and  a  cormt  of  modcnte  i«nnon  allowed  to  pan  for  a  few  momenta  This  epptica- 
lloa  diiaipated.  atl  pain,  a&J  aflcr  the  third  tiaiwt,  given  screral  weeks  after  the  &ral, 
■oon  healed,  and  the  pilient  msdiiKhari^  from  the  Ditpenaary. 

Jk»^  FUttda  af  hug  ttajtdtng  treat*i  ly  gahamiialiam  with  hath  f»l4t — Rttirf 

e/  pain, 

CassCCXXII. — A  caM  of  Ttdulje,  at  and  near  the  anui  in  a  «lioeinalccr,  wai 
Iwou^ht  toiu  by  Di.Rus&cIl,  ofBruoUyB.  The  patient  hadaliilula  with  Tnur  open- 
Iqgt— one  in  the  rump  and  the  oihen  at  the  border  of  the  anut.  The  ori(j,'in  of  (he 
dUBcnlty  was  loaJ  tnjuiy.  TXtx  patinit  had  onw  been  operated  on  with  the  knife 
withont  pcrmancni  relief  Eiamlmtion  hod  made  It  pretty  clear  that  nccroKd  bona 
wa*  (Im  cauM  af  the  fistula,  and  kepi  up  (he  constant  dluJiarfce. 

We  fint  eledrolyved  away  with  the  long  cucUng  nccdiea  the  painful  protubcraacei 
at  the  orifice,  near  the  aiiiH.  The  removal  uf  ihcae  cauted  ereat  rdicf,  and  enabled 
(he  patient  to  til  down  and  to  resume  hia occupation.  We  then  placed  long,  polished 
■ted  conductor!  into  the  opcuiug  In  the  rump,  cvancctin^  ilicm  with  the  neeative 
err  poMtive  pole,  naiag  ihe  poulive  when  the  hemoirhat^  wb«  ETralctt.  The  con* 
ductom  wwe  introduced  up  lo  the  hone.  Ssr«ng  rurrrmt  vitrt  harM,  and  great  re* 
bcf  obtained  of  the  piin  oiid  uneAjtncH,  but  do  pcrmBncnt  cure, 

\  Gahano-OzeniMticiu — This  is  a  term  employed  by  Dr.  A.  Murray, 
d  New  York,  to  designate  the  combined  action  of  ocone  and  the  gaU 
vanic  carrent  in  the  treatment  of  ulcers.     He  claims  that  fats  ex 
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ments  show  that  ozone  is  generated  at  the  positive  pole  when  the  gal 
vanic  current  is  appli^  to  an  ulcer,  and  that  the  ozone  thus  generated 
has  a  curative  effect  on  the  ulcer,  and  aids  the  other  action  of  the  current 
For  this  reason  be  regards  fhe  positive  pole  superior  to  the  nega- 
tive in  the  galvanic  treatment  of  ulcers,  fistahe,  and  so  forth. 


CHAPTER  VnL 
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Slumps  after  amfia/a/tffH  that  are  slow  to  heal  haTc  been  successfully 
treated  by  electricity,  like  ordinaiy  ulcers,  by  Dr.  Geo.  K.  Smith  and 
by  Dr.  Snively,  of  Brooklyn. 

HamatoctU. — Hematocele  of  the  pelvis  or  pudeoda,  or  of  other  ixir* 
tioRS  of  the  body,  may  be  Created  etectrolytically,  like  erectile  tumori, 
and  by  ordinary  farad  ijation. 

Gangrene. — Gangrene  may  be  treated  electrically  in  various  ways, 
but  especially  by  electrolysis  and  galvaixxaulery. 

Carbunehj  and  Furuiulei. — I>r.  Rockwell  demonstrated  long  ago 
that  faradization  was  capable  of  hastening  suppuration,  and  we  have 
frequently  utilized  this  fact  in  the  treatment,  not  only  of  carbuncles 
at}d  funincles,  but  of  varioua  other  forms  of  abscesses.  Dr.  Sass  in- 
forms  US' that  a  number  of  years  since  he  used  this  licatmcnt  in  two 
instances  with  good  effect. 

Bums. — Bums  in  a  subacute  stage  might  DOt  unlikely  be  helped 
toward  recovery  by  faradization  or  galvani^atiOR. 

Froit-bUt  {Chilblains). — In  the  first  edition  of  this  work  we  stated 
that  we  were  oot  aware  that  anyatlerapu  have  been  made  to  treat  clul- 
blains  by  electricity,  but  that  it  certainly  would  not  be  irrational  to  \Tf 
the  power  of  galvaniiation  in  this  disease.  Successful  results  have  been 
recently  reported  by  various  observers.  Chilblains  are  to  be  treated  like 
alcers. 

SynmiHs. — In  effusions  of  an  acute  and  very  sensitive  character, 
electricity  is  usually  not  indicated,  but  in  the  subacute  and  chronic 
forms  it  is  of  great  efficacy.  The  treatment  should  be  directed  by  the 
cause  and  stage  of  the  disease,  and  by  the  results  of  trial  in  each  case. 

The  treatment  of  those  cases  that  depend  on  rheumatism,  or  hysteri-i, 
should  be  constitutional  as  well  as  local.  In  some  cases  genem) 
kradization,  with  special  attention  to  the  affected  joint,  is  sufficnent ;  in 
others  the  general  treatment  is  sensibly  aided  by  galvaniaation  or  fora- 
dilation  of  the  joint. 
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Whether  the  galvanic  or  faradic  current  is  lo  be  preferred  for  locil 
applications  can  only  be  ilctcrmincd  by  the  results  of  trial.  Our  cq»- 
tom  ij  to  begin  with  the  faradic  current,  aod  to  use  it  >o  lont;  ubcne&t 
results,  and  then  to  change  to  the  galvanic.  It  &huuld  l>c  borne  to 
mind  that  the  greater  chemical  effects  of  the  galvanic  current  are  to 
these  cases  frequently  more  than  counterbalanced  by  the  pomrfol 
mechanical  action  of  the  (aradtc.  Stable  increaang  cuircnta  are  to  b< 
(irefcrred. 

This  is  one  of  the  conditions  in  which  localiwd  galvano-faradization 
(see  p.  x06)  may  be  tried.  The  electrical  trcaluicnt  of  effusions  of 
the  joints  is  much  Aided  by  u»ing  the  hands  as  an  electrode,  with  gea 
tie  but  hrin  manipulation.  There  is  no  question  that  tuider  the  iiulu 
ence  of  "  nibbing  "  have  been  wrought  many  important  cures  in  thrte 
affections. 

Electrolysis  has  been  successfully  eii)i>li>yed  in  effusions.  It  maybe 
resorted  to  in  all  obstinate  cases. 

SynfvUh  o/lMt  kmtf,  fomfi/irMttt  vltt  hemipUgi»—Setvorry  utiitr  faradimihm. 

CAseCCXXIlI.— Mr.Gw.  L,*sw!  JS,»t»lod  ih«i  .boui  the  ittarjuly,  |S6«,  b« 
vusiinMruck:  and  bccwecn  the  jolb  of  the  rnna  month  aail  ibe  I5tb  ii(  Aqgoil,  Im 
•uflcrnd  (ram  tlim  urolccs  of  h«iniji[«^a,  lenihine  Gnnily  in  taUU  bitadaeaL  Ha 
nght  i^raduiillr  tcliimeiJ,  but  by  i]<grec*  bb  ihooldci*  became  bun«  umI  ttiS^  *v  UmI 
he  could  n-i'b  rtitliciiJly  iiv;  tbcm.  This  Mate  of  ihin;^  canltntKd  until  about  the  fiiid> 
dleof  S«pieitiliM,  whra  both  knMt  and  ankln commenced  lo  enlarge.  In  Nuvemlier, 
wbcn  the  palieiit  applied  to  as  fiM  iicalmciit,  we  found  him  «uffcrii%  from  lereniiub- 
actile  »yiiuvtii:L  Ootb  kneu  were  cnurnouiJr  twollet),  ibe  diuJ  hAiing  kccaamUttil 
to  iucb  ftn  extent  thai  the  patctlc  pr njecied  fiini-unt  more  than  Jin  inch.  Four  applies 
tioni  of  the  faraidic  current  weie  ic'^cn,  one  every  dxy,  but  with  bo  marked  cfftd,  n- 
ccpc  that  the  UtnccicB  of  the  ihouMcrt  anil  inkletwM  much  relieved. 

He  then  left  the  city  anii  wa«  abwnt  (Hie  week.  Oa  hit  return  the  baprewMat 
wu  found  to  be  very  EreaU  The  acctimulatioci  of  fiuid  in  tbc  knees  had  almaat  mitaly 
disappearctl.  mil  the  swelling;  wai  reduced  bi  proportioii.  At  Ant,  the  vroagHt  cur- 
rent from  Kidfler'i  ftppanUui  made  no  Ltftpr«voti,  vhen  applied  down  th«  ^ibic.  Tk« 
legs  were  but  liiilc  icnsiikc  lo  the  elecirk:  itream,  and  the  feet  wid  too,  which  in 
generally  very  learlily  affected,  were  reniirkably  torpid.  Tlie apiillcatiooa  wet*  con- 
tinued on  Dec.  3d,  4tli,  5th,  7th,  Bn<t  9lh,<6Kloally  renoviDg  Ibi*  want  of  nwMttoa, 
and  completely  dinipating  iheretnaintngnrellhitiaiidteniteiaett  of  the  kneoL 

Hydrocele. — Electro-puncture  was  first  tried  for  hydrocele  by  Schuster 
in  1839. 

The  method  is  to  introduce  the  needle  into  the  tumor  at  oppodie 
sides,  and  so  deep  that  the  points  nearly  approach  cadt  other.  The 
needles  are  [hen  attached  to  Prom  three  (o  six  elements  of  a  galvanic 
battery.   The  application  should  be  made  for  five  or  ten  minutes.    Qne, 
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3,  or  UiTCQ  applicaltons  ustiatly  stitfice  to  complete  a  cuic. 
same  treatment  has  been  successful!)-  cmiiloycd  by  many  otlicrs. 

Siicccjtsrul  results  bom  the  feradic  ciurcnt  hxve  been  reported  by 
Burdel,  Deletanche,  Lehmann,  and  Tltevksen.  The  galv-inic  is  un- 
doubtedly the  current  lo  \x  employed  in  such  cases. 

Hydrocele,  in  short,  should  be  tieated  electrically  like  cystic  In- 
mors.  The  great  end  to  be  accomplished  is  not  the  withdrawing  of 
the  fluid,  which  can  be  done  with  the  ordinary  trocar,  but  the  stimulation 
of  the  membrane  of  the  sac,  so  that  absorjition  shall  take  ;>l3ce  and  the 
fluid  not  a^aio  collect.  Many  of  the  lailures  that  have  occurral  in  the 
treauuent  of  hydrocd'e  have  been  due  to  aniisappreheD&iunof  thisfact. 
Dr.  Frank  has  combined  die  use  of  gaivano-cautery  u-iih  cEcetrolysiti  in 
the  treatment  of  hydrocele.  In  some  cases  there  will  be  a  return  of 
the  di^ase  even  after  electrolysis. 

Sfrains  (rfra/jw).— Sprains  of  joints  of  all  kinds  may  be  treated  by 
electricity ;  faradization  and  galvani/atioD  of  the  affected  part  with  a 
mild,  stable,  or  gcDily  labile  current  are  indicated.  We  have  in  this 
way  treated  all  stages  of  sprains — acute,  subacute,  and  chronic — and 
alntost  uniformly,  thus  far,  with  beneficial  or  curative  results.  We 
have  not  been  able  to  decide  which  current  is  preferable. 

Sprains  in  the  acute  stage,  or  just  passing  into  the  subacute  stage, 
should  be  treated  by  very  mild  currents  and  by  short  applications. 

In  snch  cases  no  electrode  is  so  agreeable  as  the  hand  of  Ihe  opera- 
tor gently  paused  over  the  painful  part. 

We  have  treated  a  number  of  cases  of  sprains  of  the  wrist  in  patients 
who  arc  engaged  in  manual  employments.  In  such  conditions  the  lo- 
calized application  of  the  faradic  current  alone  rapidly  brings  on  the 
recovery. 

Strains  cf  musdes  with  rupturt  of  fibns,  so  far  as  our  limited  ob- 
servation goes,  do  not  yield  to  electrical  ireatmenl.  In  the  few  cases 
vhere  we  have  perseveringly  used  faiadizatioa  and  galvanization  we 
have  not  been  able  to  see  that  the  slow  improvement  wa&  in  any  degree 
hastened. 

Lamentu  and  rwelling  <austd  by  •!  tfraim — RilirvtJ  iy  Icfal fsraditi^ioii. 

CassCCXXiV. — Tile  [.>owcr  i>\  (lie  faraJic  currsot  to  Allay  irritation  and  relieve 
lameno^  in  cuesnf  *praini  or  injiiriM,  woi  well  illuxltaletl  in  the  cxk  nf  a  Mn.  It., 
directed  lo  lu  by  Dr.  KiHam.  Her  foot  wns  heavily  prMicd  upon  by  ih«  rocktr  of  a 
chair,  uid  caukJ  mch  ccchyniosb,  p«in,  (welling,  and  lamcnevi,  thaC  (or  (w9  monihi 
ibc  wat  niuble  lo  walk  mure  thiui  ff  atn  her  hotuc  to  her  curiaEc  Tlie  (iiradic  cut> 
r«at,  applied  over  and  arouad  the  foot  a  number  of  time*,  relieved  movC  decidedly  the 
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•MdHng  and  hmencM.  tod  cubled  Uu  pulesl,  Ibk  fcwwcckiiCocMnlMb 
without  Mfbiu  difficulty. 

Spariifyiifis  (Po/fj  Diteatt). — Spondylitis  b  a  tenn  that  is  applied 
to  inflammation  of  the  vertebne.  Among  its  symptoms  are  at  tint 
changes  in  shnpe  of  the  spinal  colnmn,  obstinate  gastralgia,  or  neuralgic 
pains  in  the  breast  and  various  ports  of  the  body,  and  subsequcDily  pro- 
jection of  Ihc  diseased  vcrtcbrx,  deformity  of  the  spine,  peculiar  attitude 
and  paralysis,*  sentitivenest  of  certain  vertebne,  and  spontaneous 
pains  in  the  spinc.f 

The  form  in  which  it  appears  is  in  the  cervical  and  upper  dorsal  verte- 
b.a,  with  tlic  s}-i»|>toius  of  neuralgia  in  the  arm,  or  neck,  or  lovrci 
limbs.  Some  cases  of  torticollis,  and  even  of  chorea,  may  depend  oa 
disease  of  the  vertebra.  Other  symptoms  are  paralysis,  atrophy,  or 
contraction  of  certain  muscles.  In  many  cases  of  infianvnation  of  the 
vertebra  the  nature  of  the  dbeasc  is  not  uispcctcd,  because  the  changes 
in  the  form  of  the  spinal  column  and  the  immobility  of  the  vertebra  only 
appear  after  the  morbid  process  had  made  considerable  advance. 

In  making  the  dia^osisit  should  be  considered  that  the  appeaiances 
of  the  »pinc,  which  arc  usually  regarded  as  evidencca  of  spondylitis, 
may  arise  &om  paralyns,  or  atrophy  of  the  muscles,  with  contractions 
of  the  antagonists. 

The  treatment  consists  tn  galvanuation  of  the  affected  vertebre, 
the  positive  pole  being  placed  over  the  seat  of  the  disease,  and  the 
negative  at  some  point  above  or  betow.  The  results  arc  Mmettmet 
beneficial. 

Spinal  Curt^alure. — Lateral  curvature  of  the  spine,  depending  on  r^ 
taxation  of  the  muscles  and  ligaments,  and  associated  with  general  de- 
bility, is  a  condition  for  which  general  and  localiied  (aradixation  and 
galvanization  of  the  sympathetic  arc  vrell  indicated,  and  in  which  they 
have  wiought  most  important  results.  General  faradisation  alone  is 
pretty  sure  to  be  of  service,  both  in  raiding  the  tone  of  the  system  and 
in  permanently  relieving  the  curvature.  The  eieclricai  treatment  may 
be  used  in  connection  with  mechanical  appliances. 

Pscudo-crthresis  (Uhunt'uti  Fracture). — Burman  oblmned  a  good  re- 
sult from  cleclricnJ  treatment  of  a  transverse  portion  of  ttte  tibia  and 
hbula.  After  the  lapse  of  a  month  the  bones  had  not  united.  A 
bandage  was  applied  and  a  current  (whether  famdic  or  galvaiuc  is  not 

*  Sm  papa  on  Difftrtittial  DiagnnU  ef  Dittaia  tf  tk*  Sfinu  bf  Cfaax  F.  Tajrla* 
M.D. 
t  BcnedUct,  op.  ek.,  jia. 
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Stated)  vastpivlied  for  half  an  hour  by  two  needles.  Suppuration  fol- 
lowed, calljs  was  roiitied,  and  entire  recovoy  took  place. 

Hail  also  obtained  a  tucccssiul  result  in  a  fracture  of  the  thi^ 
1)7  the  tame  trenttnent  The  o[>eration  was  repeated  daily  for  two 
«reek& 

Rabn  also  reports  a  successful  result  Itoid  electro^uncture  in  a  case 
of  fiHclure  of  the  thigh.  He  used  at  first  magneto-electricity,  and  sub- 
sequently the  galvanic  current  No  impiovcmcnt  followed  the  use  ol 
magneto-electricity,  while  the  galvanic  current  brought  on  inflnnimation 
in  six  da}-s.  The  inflammation  thus  excited  produced  a  union  of  the 
fractnre  in  ten  days. 

We  treated  a  case  of  anunited  fracture  of  femur  at  the  Long  Island 
College  Hospital  Insulated  needles  were  used,  and  very  strong  cur- 
rents. Inflaiiimation  was  excited,  and  some  improvement  was  mani- 
fest, but  the  bones  were  so  far  apart  that  it  was  found  necessary  for  the 
surgeons  to  operate  in  the  usual  manner. 

Hernia. — Dclaux  reports  a  case  of  incarcerated  femoral  hernia  in  a 
woman  who  refused  lo  submit  to  an  oi>eration.  Tumor  disappeared 
after  a  few  applications.  The  first  application  was  directed  to  the  her- 
nia, and  in  the  other  applications  one  pole  was  applied  to  the  heniia 
and  the  other  in  the  rectum.  Before  electrical  treatment  was  tried  the 
patient  was  growing  worse.  Faradisation  might  give  tone  to  the  weak- 
ened muscles  in  reducible  hernia,  and  for  this  purpose  we  have  em- 
ployed it  in  a  single  instance ;  of  the  results  we  have  not  been  in- 
Ibrraed. 

Morbut  Coxarius  {Distait  of  iht  Hip-joint). — This  condition  may 
be  treated  elecirically,  in  connection  with  ordinary  mechanical  treat- 
ment, with  a  twofold  object  of  hastening  the  recovery  of  the  le»ioa 
aad  improving  the  general  condition.  The  methods  of  treatment  that 
would  seem  to  offer  most  hope  are  stable  faradization  or  g.ilvani2ation 
of  the  diseased  joints,  five,  ten,  or  fifteen  minutes  daily,  alternating 
with  general  foradiiation.  This  treatment  might  be  used  in  connection 
with  the  ordinary  method  by  extension. 

CiubFoet  {Talipes').— In  club-foot  it  is  not  unfrequenlly  a  great 
tdrantage  to  combine  faradization  or  galvanization  of  the  jiartially 
paralyzed  muscles  with  ilie  use  of  mechanical  appliances  (see  chaptci 
on  Infantile  ParalyMs). 

Wartt. — Warts,  if  they  were  regarded  as  of  sufficient  importance, 
might  be  removed  by  electrolysis  of  the  base,  or  by  the  galvano-cau> 
lery. 

J>Uwlutim  *f  Calculi  in  the  Bladifer.—Thc  employment  of  the  gal 
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vanic  current  lo  dissolve  calculi  was  proposed  br  Boiirwr  in  1801,  Tyj 
Moiginrdini  and  I.ando  in  1S03,  and  by  Gruithuisen  in  1813,  but  w<u 
first  successfully  carried  out  by  Tii^'ost  and  Diuius  in  1S13. 

The  theory  of  Pttt-ost  and  Dumas  was,  the  calculus  could  be  mide 
to  crumble  by  the  mechanical  effect  of  (he  gases  generated  by  the  ctiT' 
rent.  In  their  first  experiment  they  placed  a  fiisible  human  calcului 
ID  water,  submitted  it  to  the  action  of  a  voltaic  pile  of  lao  elemcnu 
for  twelve  hours.  PUlinum  wires  were  placed  against  the  calculus,  on 
opposite  sides.  Fine  powder  soon  appeared.  At  the  e[>d  of  the  opet- 
ation  the  calculus  was  found  to  have  Io»t  la  grains  in  weight,  the  origj- 
ttal  weight  having  been  93  grains.  It  was  again  submitted  lo  the  cur- 
rent for  16  hours,  at  the  end  of  which  time  it  was  reduced  to  very  smaQ 
fragments  that  could  have  easily  pasted  the  urethra. 

Their  second  experiment  was  made  on  a  fusible  calculus  in  the  blad- 
der of  a  living  bitch,  into  which  wum  water  had  been  injected.  The 
application,  which  lasted  an  hour,  was  repeated  ii  times  during  six 
days.  The  calculus  had  become  so  friable  that  the  operation  was  OCN 
repeated.  Examination  of  the  bitch  after  death  showed  evidence  that 
the  bladder  had  been  injured  by  the  opeiaUoo. 

In  1835,  Bonnet  proved  that  by  applying  platinum  electrodes  to  the 
Opposite  sid^s  o{  a  calculus  in  a  solution  of  nitrate  of  potash,  electro- 
chemical dccomiiosition  ensued,  by  which  nitric  add  appeared  at  one 
electrode  and  potash  at  the  other.  Tlic  effect  of  these  two  substances 
was  to  dissolve  the  calculus.  Stones  composed  of  phosphate  will  be 
dissolved  on  the  acid,  and  those  composed  of  uric  acid  or  urate  of 
antiiionia  on  the  alkaline  side.  Under  this  action,  the  stone,  unless 
very  hard,  becomes  friable  and  falls  to  pieces.  These  experiracnU 
were  confirmed  by  Bence  Jones,  who  also  found  that  calcidi  of  oxa- 
late of  lime  could  be  slowly  dissolved  in  the  same  way.  Neither  of  these 
experimenters  attempted  the  dissolution  of  calcuh  in  the  human  blad- 
der. Some  ex]>eriinents  made  by  T)r.  Rockwell  in  this  line,  and  also 
by  Dr.  Beard,  at  the  suggestion  of  Dr.  Gouley,  did  not  give  very  satis- 
factory rcsiiUs.  The  ariiniiut  of  decomposition  of  phos))hatic  stone  was 
very  triiling,  even  when  strong  currents  were  used  for  several  hours. 

Ettctric  Expl^er  er  Pteht. — This  apparatus  (Fig.  188)  iitdicates  at 
once  the  presence  of  metallic  bodies  in  gimshot  woaods. 

Fig.  I  represents  its  naiiiral  siic.  Fig.  2  shows  one  of  the  exploring 
sounds.  There  arc  generally  two  sounds,  one  stiff,  the  other  flex- 
ible. 

The  trembler  or  needle  is  so  arranged  as  to  resist  all  shoiiks  and  liitnJ 
the  fallowing  condilions  >— 
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t.  tt  is  very  portnblo,  xnd  in  all  possible  positions  ciin  be  CArr(«d  lO 
the  Test  pocket,  or  in  the  ordinafy  surgical  case. 
a.  It  cannot  be  deranged. 

3.  Three  senses  take  part  ia  making;  the 
eiploi^on — the  hearing,  the  touch,  and  the 
BghL 

4.  Ic  indicates  with  ccrtaLnty  the  presence 
of  a.  ball  by  the  movement  of  the  trembler, 
an  effect  which  is  only  produced  wAe/t  the 
(iraiit  is  clestd  by  a  mrtaliie  boAy.  PZxperi- 
ence  has  shown  that  the  contact  of  organic 
tissues,  even  with  a  battery  of  15  clementa 
(and  probably  with  even  a  greater  number), 
will  not  put  the  trL-mUcr  in  vibration. 

5.  The  explorer  indicates  at  the  same  time 
the  depth  at  which  the  ball  is  situated,  and 
in  some  cases  also  the  flexible  sound  pre- 
Ecr^-es  the  form  of  the  canal  through  which 
it  passes. 

The  battery  is  in  acaae  made  of  hard  rub- 
ber. This  holdt  the  elements,  rinc  and  cai^ 
bon,  which  fill  only  halt  The  other  half  \% 
occupied  by  the  exciting  liquid,  a  solution  of 
sulphate  of  mercury.  When  the  case  is  re* 
versed,  or  in  a  horizontal  position,  the  liquid 
flows  on  to  the  element  and  a  current  arises  ; 
when  the  case  is  in  a  vertical  pofliiion  the 
metals  are  not  touched  by  the  liquid,  and  jiv,  ,9. 

there  is  no  current.*  Trauve'i  Hectiie  Explotet. 


'  The  flrtt  ■ppaikiiu  for  the  electric  ocploration  of  wetmclft  wu  dcvbed  fay  H. 
Fsviv,  of  Maneille^  of  which  Ihe  faUonHng  dneripiiofi  wb«  ^ven  \/j  Ntlaton,  in  r»- 
maikj  19  bb  6»f*  Mxhv  J/t^tal  del  CHai^a:  "  Two  conducting  wires  «r<  plnccO  la 
a  thcnlh,  orihe  two  dectiotiei  tnay  he«)VCTed  byan  wolntine  Jiilnlancc  These  vrtra 
■r«lncommurtic«(i«n  with  ahnttcrynf  only  one  couple,  and  a  g^lvntinnittcr  it  fattened 
on  one  of  ilic  witcL  If  jou  inua<lucc  the  end  of  thoK  into  •  wound,  ibe  canUut  of 
Ibe  wft  (mcli,  tbo  bones  or  piu>  u  »ot  niOidenl  to  csliblidi  a  current,  but  if  the 
end*  come  in  contact  with  a  in«lallic  body,  th«  needle  or  the  gilvanometcr  wUI  riK, 
thb  bclDC  a  proof  that  the  circuit  is  conjplete.  Onlx  one  couple,  bowercr,  ihnnld  be 
used,  la  a*  to  avoid  Ibe  decompoKition  of  Ihe  fluids  in  the  wound,  which  would  Imtnc- 
diaidy  fire  riM  to  a  current."— (-<m.  Jour,  MeJ.  Seitiutt,  vtti.  air.,  iS6^  p.  118.) 
During  the  recent  Franco- rnuaian  war  an  "  Eftttrie  BuUet-tttAer,"  ihu  Krike*  ■ 
little  bdl  when  Rictallic  connection  n  tnade,  hat  been  successfully  tued. 
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£xfraetwn  ef  Fertign  Bodies  by  the  EUefro-Magnet. — l>r.  Dclore 
has  suggested  ihe  clccdo-magnct  as  a  mcansor  extracting  foreign 
from  the  eye,  wrethra,  auditory  canal,  etc  He  sUiWs  tKat  ihe  niagn> 
hss  been  used  for  the  purpose  of  estracdng  pieces  of  iron  and  sted 
Ddid  (he  eye  »iicc  the  days  of  Fabnce  dc  Hildeo.  I3clorc*a  ailcniion 
was  called  to  the  Mibjcct  by  an  attempt  which  he  mode  lo  extract  a 
piece  of  a  pin  from  the  external  auditoTy  canal.  A  slender  magnet 
was  prepared  by  M-  Fassc,  which  could  be  beni  at  will,  but  i(  wai 
found  10  be  not  »ufficicnily  powerful.  Then  M .  Fassc  suggeitcd  the 
idea  of  using  ihc  clcciro-mognct  for  this  puri'Ose.  With  this  view  be 
cODStmcted  a  small  clectro-magnct,  composed  of  a  stem  of  iron,  with 
a  bulbous  exTremity,  and  covered  with  several  windings  of  insulated 
copper  wire. 

The  force  that  b  obtained  ta  tn  prO])oitioa  to  the  strength  of  the 
current  used  lo  magnetize  the  iron,  the  number  of  spirals,  and  th« 
diameter  of  the  magnet 

In  order  to  asccitain  how  much  power  was  necessary  to  extract 
needles  from  the  body,  a  number  of  ex|>erimeute  ncrc  made. 

"  A  needle  embe<lded  in  the  homy  substance  of  the  hand  to  t 
depth  of  three  millimetres  requires  for  iu  extraction  a  traction  of  ^ 
graiomcs." 

"  Embedded  MxCeen  milll  oeep  in  the  heel  of  a  cadaver  requires  4 
grama." 

"  Embedded  four  centinwties  deep  in  the  calf  of  the  leg  it  requires 
400  grams." 

"  If  it  has  perforated  the  cornea  it  must  have  a  traction  of  39 
grama. 

The  advantage  claimed  for  this  method  of  extracting  foreign  raetal^ 
bodies  is  that  "  it  produces  no  sensation  on  the  surface  of  the  tissues," 
and  also  is  less  liable  lo  injure  them  than  forceps  or  probes. 

The  investigations  of  Dr.  T.  R.  Pooley,  of  New  Vork,  lead  him  lo  the 
following  conciusiors  :  i.  That  a  sleel  or  iron  body  in  the  eye  niay  be 
detected  by  a  susi>cndcd  magnet  when  the  body  lies  near  its  surfa 
2.  The  presence  and  position  of  such  a  foreign  body  may  m<»t  s: 
be  found  by  malcir^g  it  a  magnet  by  induction,  and  Then  testing  for  it 
by  a  minute  tiuspeuded  magnet.  3.  The  inlenraty  of  deflection  of  the 
needle  is  proportioitatc  lu  the  depth  of  the  body.  4.  Changes  of  de- 
flection of  the  needle  indicate  change*  of  position  in  the  foreign  body. 

An  interesting  case  is  reported  by  Hardy.f     Forty-eight  hour3aAa 
the  injury  a  small,  narrow  strip  of  steel  was  seen  resting  on  the  anterior 

*  Trinkbteil  fiotn  /.yttH  .VftUral,  in  ff.  V.  MtJitai  Gatette,  Aug.  to,  l97a 
t  Mcriiul  Times  and  Gaielte,  April  13.  1878,  p.  401. 
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rsurfice  of  the  lens,  so  siluatrd  as  to  be  covered  by  ihe  iria  wr 
pu^il  was  dilated  Only  a  small  pail  of  tlic  lens  bchinil  tJic  bit 
wuoi>aque.  Twcnty-foui  hours  later  the  ctTccI  of  a  powerful 
bar-magnet  outside  the  eye  was  iricd.  VVhen  the  pole  of  ihii 
haA  been  apptuached  to  a  di^ance  of  four  inches  front  the  coi 
chii>  was  seen  suddenly  to  spring  away  from  the  lens  to  the 
posterior  surface  of  the  cornea.  On  removal  of  the  mag- 
net the  metaL  fell  to  the  bottom  of  the  anterior  chamber, 
and  was  then  extracted  through  an  inci&ion  made  as  for 
iridectomy.  The  lens  became  afterward  opaque  through- 
out, and  was  then  gradually  absorbed. 

>Gnumiag't  Jifagrttt  (Fig.  189)  for  the  removal  of  parti- 
cles of  steel  or  iron  from  the  vitreous  chamber  is  manufac- 
tured  by  John  Rcjnilcrs  Si  Co.,  New  York. 

Several  magnets  arc  joined  into  a  bundle,  thus  making  a. 
powerful  magnetic  magazine,  and  concentrating  ihc  greatest 
poMiblc  magnetic  polarity  in  the  least  pt^siblc  dnnensions. 
A  long  and  delicate  piece  of  malleable  iron  is  hllcd  into 

■  one  extremity  of  the  bundle  of  magnets.  As  shown  itt  the 
cut,  the  two  extremities  of  a  number  of  magnetised  sCccl 
rods  placed  parallel  to  and  at  a  tittle  disUtncc  from  each 
other,  are  fitted  into  iron  caps,  one  of  whicii  is  provided 
with  a  delicate  point  of  malleable  iron  3  imn.  long,  i  mm. 
wide,  and  o.j  mm.  tliick  This  point  is  powerfully  mag* 
nctic,  sustaining  with  ease  a  weight  of  fifteen  grammes. 
Chips  of  iron  weighing  &om  one  to  fifty  centigrammes, 
wheti  placed  into  the  vitreous  of  recently  enucleated  animal 
eyes,  arc  attracted  toward  the  point  at  a  distance  of  t  to 

i5  mm„  and  withdrawn  with  the  greatest  facility.   The  instru- 
ment thus  perfected  equah  Hirschberg's  electro- magnet  in 
efficiency,   but  turpaats  it  in  ^mplicity  of  construction, 
convenience  of  form,  and  lowncss  of  price. 
EUelro-Chemical  Baths —Rtmrnml  0/  Poisonous  Afnah 
from  the  Body. — In  1855  Vergnts  and  Pocy,  of  Havana»  re- 
ported to  the  French  Academy  a  method  of  removing  poi- 
sonous mclals  from  the  body  by  means  of  the  galvanic  current, 
while  practising  electroplating  in  1S53,  had  brought  an  obstina' 
tion  on  his  hands.    He  placed  his  hands  in  an  elecrnc  bach,  o 
with  the  positive  pole.     In  fiflccn  minutes  a  metallic  plate  a 
with  the  negative  pole  in  the  bath  was  covered  with  gold 
from  the  ulcer.     A  few  such  treatments  cured  the  ulcers. 
An  electro-chemical  bath  is  Uken  as  follows :   An  isolated 
47 
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tub  is  placed  on  an  isoUtcd  bench.  The  tub  ts  filled  with  water,  add' 
ulatcd  with  tiitric  acid  of  merciii^-,  gold  or  silver,  and  sulphuric  acid  if 
lead  is  in  the  padent.  Tlte  pxiivni  is  placed  in  the  bzch,  and  (he  tub 
if  connected  with  the  ne^tivc  pole,  while  the  patient  takes  the  i>osiuve 
pole,  pan  of  the  time  in  the  right  and  pait  of  tlie  time  in  the  Ict't  band. 
The  ciirrent  now  enters  the  amis,  and  passes  through  the  body  to  the 
tub.  The  metal  that  is  extracted  from  the  body  is  found  on  the  tidea 
of  the  tub,  in  the  water  tn  the  tub,  and  in  the  atmosphere  of  the 
iioiii  evapotation. 

These  experiments  were  confirmed  byCaplin  and  Meding.  Medioi 
exlractod  mercury  from  a  patient  in  this  way.  Vcrgnis  employs 
inMrhemical  baths  also  for  introdudng  medical  substances  into  Ihc  body. 
The  patient  sits  in  the  bath  cunUining  the  solution,  and  in  tbe  position 
described,  and  absorbs  the  substance  while  the  current  is  passing. 
Among  the  remedies  ihat  Vergnte  employs  for  the  purpose  are  phos- 
phate of  iron  and  nitric  acid.  There  is  little  question  that  the  passage 
of  the  current  through  the  body,  immersed  in  certain  medicated  solu- 
tions, aid.t  in  the  absorption  of  some  portion  of  the  com|>ound.  This 
whole  subject,  however,  is  yet  in  dispute,  and  will  remain  in  dtspnie 
until  it  is  carefully  investigated  by  coaipeicnt  men,  and  all  possible 
sources  of  error  are  guarded  against. 

Fara4ie  Anastkena. — ^The  benumbing  effects  of  theferadic  cnrreal' 
on  the  nerves  may  be  utilized  for  the  production  of  local  an«sthena. 
(See  EUetr^-Phyiiology.)  It  is  only  inilicAted  for  slight  or  at  least 
short  operations,  such  as  the  opening  of  abscc&scs,  felons,  buboes,  (be 
extraction  of  foreign  bodies  and  of  teeth. 

For  opening  abscesses  a  strong  ^adic  cuirent  should  be 
through  the  parts  as  the  incision  is  made.     The  relief  thus  aflbrded  t 
slight,  but  is  positive,  and  is  not  unworthy  of  a  trial 

Faradic  aniesihesia.  has  been  chiefly  used  in  the  extraction  of  teeth, 
where  it  is  certainly  of  some  service.  The  patient  places  his  foot  in  a 
metallic  slipper,  or  on  a  plate,  or  holds  an  electrode  in  the  band,  while 
the  circuit  is  completed  as  soon  as  the  forceps  of  the  dentist,  whid)  is 
connected  with  the  battery,  seizes  the  tooth.  It  is  well  to  connect  tbe 
forceps  with  the  negative  pole,  becauK  it  is  the  stronger. 

The  contractions  produced  by  the  passage  of  the  current  are  certainly 
dicagreeable,  for  a  current  of  considerable  strengUi  is  required,  but  Ibe  ' 
pain  of  the  extraction  is  less  severely  felt  than  it  would  be  when  made 
unaccompanied  by  the  current. 

This  method  of  producing  local  anxsthesia  was  al  one  time  somcwhal 
popiilar  among  dentists,  but  partly  on  account  of  the  fact  that  it  it  at 
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be&t  aa  imperfect  metbod  of  preventing  the  put*  of  the  operation,  partlj 
on  account  of  the  loeclianical  dilGculties  in  the  wny  of  its  enijiloynient, 
and  parti)',  also,  on  account  of  the  |)opulirizatioii  of  nitrous  oxide,  i' 
bu  f^dlcn  into  disuse. 

Faradic  anEBsthcsia  may  be  utilized  for  the  relief  of  ihc  irriiaiion 
caused  by  the  application  of  caustics  to  the  larj-nx,  eye,  or  uterus. 

Dr.  A.  Tripier,*  of  Paris^  has  recently  advanced  the  theory  thatfaradic 
aniestfacsia  is  explained  by  the  interference  of  the  different  iiupreaaions 
that  are  roade  on  the  nerve.  The  impression  made  by  the  faradic  car- 
rent  first  reaches  the  cerebral  centre,  and  neutralizes^  or,  at  least, 
dirmnishes,  the  impicuion  niadc  at  the  same  time  by  any  other  irritat* 
ing  influence.  This  thewy  seems  to  us  scasiblc  and  just  Dr.  Thpicr 
further  recommeads  a  retnm  to  the  practice  of  bradic  ansestbcsia  for 
slight  operaiions. 

Hydro- Eltttrisalion. — I>r.  Beard  has  devised  a  method  of  apply- 
ing electricity  by  means  of  a  continuous  stream  or  jet  of  wati:r  flowing 
from  a  metallic  tube — or  one  that  has  a  iDCtaliic  orifice — connected 
with  one  pole,  while  the  body  of  the  i>atient  is  in  any  convenient  way 
connected  with  the  other.  A  jet  or  stream  of  water,  so  long  as  it  is 
not  broken  into  spray,  will  conduct  the  current  from  one-eighth  of  an 
inch  to  one  or  two  inches  from  the  orifice,  according  to  the  size  of  the 
stream,  to  any  part  where  it  may  be  applied.  Contractions  of  mmiiet, 
and  all  the  tjfftcts  of  ordinary  localised  ehetr  tuition,  may  bt  thus  pro- 
duced. 

This  method  of  electrization  is  adopted  for  those  localities  where,  on 
account  of  the  natural  sensitiveness,  or  froui  the  nature  of  the  disease, 
ordinary  electrodes,  by  their  aiechanical  irritation,  cause  unbearable 
pain,  or  where,  for  anatomical  reasons,  they  cannot  be  apjdicd. 

For  supplying  a  continuous  stream  uf  water  we  use  an  ordinary  stifl 
rubber  bag,  which  is  filled  with  water  in  the  usual  way,  by  first  coni- 
prcssDg  the  sides  and  exhausting  the  air.  Connected  with  this  bag  we 
use  silver  tubc»  of  various  shajies  and  sizes,  provided  with  small  thumb- 
screws for  making  the  connection  with  the  batter)',  and  eilJicr  insuhttcd 
or  non-insulated,  according  to  the  special  purpose  at  hand. 

The  Tarious  douches  that  are  used  for  the  cavities  cl  the  body  may 
be  ntUized  for  the  same  purpose,  provided  the  icalher  tuba  are  tinea 
with  spirals  of  wire,  to  keep  up  the  connection  of  the  eurrenl,  or  the 
tuhet  are  eompoud  ef  metal  and  insulated. 

On  this  principle,  and  In  order  to  meet  the  same  therapeutical  in- 
dications forwbich  ordinary  clecuization  is  employed,  aiiplications  (naj 
*  Arcbives  of  Ekarology  md  Neur^^bgy.     Ma?,  1874,  p.  10^ 
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be  made  to  the  exttmai  auJUory  tonal,  and,  in  C2se»  of  fU)ituic  ot 
ulceiaiion  of  ihc  nicmbrana  tymp&ni,  to  the  middle  tar,  by  a  auaight, 
insulated  tube,  or  l>  the  cu  doudie ;  to  the  <et>junctha  by  a  ttogk 
tube  ot  by  llie  csir-Jouclic  ;  to  the  nasal faaagii  by  the  nasal  douche 
or  metallic  posCcrior  na»al  syringe ;  to  the  pharynx  and  ntufi-fharyngtai 
space  by  a  properly  curved  tube ;  to  the  slomtuh  by  the  stomoch-doudie, 
»uch  as  has  leccQtly  bceo  used  by  Ploss,  of  Leipsic,  or  by  the  stocnacb- 
pump ;  to  die  blaJiier  by  the  bladder-douche  ;  to  the  vagina  and  ot  by 
the  vaginal  douche ;  and  to  the  eaviiy  of  the  uterus  by  the  uterine 
douche :  to  llie  cavUUs  of  opened  abtcesits  ;  to  stumps  that  arc  alow  lo 
bcal|  and  finally  to  all  irrttable  uleers,  wherever  situated. 

Either  the  galvanic  or  the  faradic  current  may  be  used,  and  the  water 
may  be  puie  or  variously  medicated.  Wami  water  conducts  better  than 
cold,  and  is  therefore  preferable,  except  for  those  cases  where  the  tonic 
effects  of  cold  are  iudicated.  'llie  conducting  power  of  tlic  water  is 
also  increased  by  the  addition  of  common  salt,  atxl  various  tiKdiciiud 
substances  which  are  ordinarily  Uiied  for  the  ireatment  of  the  cotHlitioiu 
for  which  hydio-elecirizaiioa  is  indicated,  and  may,  therefore,  be  proper- 
ly combined  with  it.  Potter's  hyiho-thcrapculic  contrivances  arc  yay 
convenient  for  the  purposes  of  hydro^lectriitalioo. 

Kltitro- Medication, — Long  ago  it  was  contended  by  Ka1>r<^-PaUprat, 
Orioli,  and  Vergnfs  that  medical  »ubstanccii  could  be  introduced  into 
the  body  by  means  of  the  galvanic  current,  but  by  Rcmalc,  Rosenthal, 
Tripier,  and  otliers  their  stacettient&  have  bceo  discredited.  From  our 
experiments  it  would  seem  that  atropine  might  be  introduced  into  the 
syiitem  by  means  of  the  faradic  current  in  sufficient  quanrities  to  slight* 
ly  affect  the  pupil. 

Recently  Ucer,  of  Vienna,  and  Voo  Eruns  •  have  succeeded  in  intro- 
ducing iodine  into  the  dead  and  living  subject,  by  means  of  the  elec- 
trolysis of  iodide  of  potassium.  For  this  purpose  they  have  used  a  glass 
tube,  containing  a  solution  of  iodide  of  potassium  (  t  to  i,  or  t  to  >)■ 
tightly  corked  at  one  end,  and  at  the  other  covered  with  cloth  or  a 
piece  of  bladder,  and  connected  through  tlie  corl:  with  the  negative 
pole  of  the  galvanic  current  by  a  piece  of  platinum.  The  posilive 
electrode  may  be  of  a  similar  construction,  or  an  ordinary  sponge  elec- 
trode. 

If  by  this  arrangement  an  application  be  made  through  the  face— ui 
electrode  being  placed  on  each  check — for  a  few  minutes,  traces  of 
iodine  can  be  detected  in  the  saliva.     A  good  test  for  iodine  is  duni- 

*  Die  G^Tuio-Chinu^  aia  die  GalvniMkuudlt  und  Elektrolyris  bd  china  | 
KrukiicilcR.     Tilbiitgcn,  i8;o,  p.  tiittttf. 
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flttde  of  earbcn,  which  will  detect  one  part  in  1,000,000  par;^  of  watet 
by  the  pmple-red  color  which  it  produces.  Another  test  is  glycerine^ 
which,  mingled  with  iodine  and  electrolyzed,  gives  a  dark-blue  or  black 
line.  The  electrolytic  introduction  of  iodine  has  been  used  in  gland- 
ular swellings  (as  goitre),  effusions  in  the  joints,  periostitis,  and  with 
asserted  success,  after  simple  galvanization  has  failed.  We  have  ex- 
perimented in  this  direction  considerably  without  arriving  at  any  con- 
cluave  results. 

The  difficulty  in  all  therapeutical  experiments  is  that  we  are  using 
simultaneously  two  remedies,  iodine  and  electricity,  both  of  which  are 
separately  efficacious  in  producing  absorption. 

Podalgia. — ^There  are  certain  obscure  painful  affections  of  the  feet 
that  appear  to  be  sometimes  of  a  nervous  character — a  kind  of  hjper- 
sestbesia — and  sometimes  appear  to  depend  on  actual  injury  of  the 
bones  or  tendons.  The  former  class — of  which  we  have  seen  several 
cases — are  really  medical  cases,  and  are  to  be  treated  by  centra!  and 
local  galvanization.  Hie  latter  are  surgical  cases  and  aie  to  be  treated 
by  local  applications. 
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GLOSSARY. 


ExflaiMUn  af  tlu  ttmu  tued  in  ELBCTRO-THEkAPBUncs  (Mediol  and  Snrgl 
cftl),  itttluding  aiio  mamy  af  tht  terms  of  Ei^ctko- Physics  and  Electro- Phtsi- 

OLOGT. 

WiTK  the  pri^ren  of  the  ttctdj  of  Electricity  in  its  relmtiooi  to  Physid,  Physi- 
ology, Practical  Medidne^  and  Surgery,  there  hu  ariaea  a  new  and  extensive  tenm< 
nology. 

The  terms  used,  especially  in  Electro-Therapentica  and  Electro-Fhytiology,  have 
been  introduced  by  different  oburven,  in  various  conntrie^  and  in  different  Ian* 
gnages,  and  are  all  Dccessarily  based  on  an  incomplete  knowledge  of  the  mysterioui 
force  whose  phenomena  and  manifold  relations  they  aim  to  describe.  It  was  inevita* 
ble  that  a  nomenclature  devised  tinder  inch  drcumsiancei  abonld  be  more  or  less 
inaccurate  and  confused.  This  inaccuracy  and  confudon  have  been  still  further 
increased  by  the  carelessness  of  writers,  who  have  misunderstood  and  misapplied 
these  terms,  and  greatly  perverted  them  from  their  origbul  meaning.  It  would  be 
difficult  to  find  any  two  authors  who  entirely  agree  in  their  use  of  terms,  even  at 
those  which  are  most  frequent  and  most  important ;  and  readers  who  are  not  thor- 
ooghly  familiar  with  all  branches  of  the  subject  in  the  various  languages,  and  virith 
the  incorrect  as  well  as  the  correct  phraseology,  are  constantly  bewildered. 

It  is  believed,  therefore,  that  a  list  of  the  words  and  phrases  emfjoyed  by  writers 
on  Electricity,  which  should  present  their  original  and  derived  meanings  In  their 
various  combinations,  with  their  correct  and  incorrect  ^onyms,  would  be  of  service 
not  only  to  those  who  consult  this  volume,  bat  to  all  who  occupy  themselves  with 
the  department  of  Electro-Therapeutics. 

The  need  foi  sncb  a  list  is  rendered  the  more  imperatlTe  from  the  fact  that  many 
of  the  terms  it  includes  cannot  be  found  in  the  most  recent  dictionaries. 

The  terms  which  we  have  ourselves  introduced,  or  to  which  we  have  given  a  new 
combination  or  attached  a  peculiar  ugnification,  are  deugnated  by  a  star  (*).  The 
figures  refer  to  the  pages  in  the  present  work  where  the  terms  to  which  they  refer  art 
taplained. 
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Ajuumhattoii.  To  niptnuid  mwcufy  (quitWiOiTa)  tnik  uxAh  meal.  In  KiMIM « 
Mn«  H  UHiAllf  ii|>|-li*J  ti  Ihc  nn«Rn(  of  lit  oae  pluei  mih  luiouy,  tty  bn*  pouiia 
•mmU  aoluluri  knd  lh(B  dipipinc  &ua  □>  mocury,  ar  pounin  it  omt  Bi«M. 

Aiit*«CTMTTOB<oL.  TIic  pbue  of  ilimfukid  imtat'iil^  vtkkli  •ppwn  »t  llwpaiilKc 
aen«  U  in  thn  gl>ciniinic  caniliiiiai 

Amm&L  Elk-iW' irv 

AsioNk.    In  tkcmjfiiiliihedKno-pMUtiveaibuiocei  tlMiBO(Dihct>iba()e(ra 

Amom  (d»,  up»w<l,  ud  tMf.  My).    Wtet  tiM  cunon  cM«i.  <bIM  aba/Mir4 

ArMiATv*.  A  caiitfiMw  sr  mbiUuIh*  fcr  ■  Mn»ln  yiirpoMi  oAca  oMd  ■jthbt 
matimi  bt  hilrrj,.    Striefly,  haw«*ar, aiipiiuni ii affiled ndy  w  A«  aore i 

B1REI1MU1C. 

Axnoivo.    Crom  pcriptmr  tovud  tlw  ccnEie,  Ipiilled  apcciillr  u  Ifaa  ■ 
BAma*  CUKMurr  (•«  Calmuc  OirmuV 

tUiTirr.  EiMcruc  (at  K^Ino'ic).  A  ttria  ai  Laydcn  Jan,  or  (Men  faftiKwdy)  ofl 
lottlbii.    TIn  Mm  41  •pfilinJ,  bowvcr,  M  *  Hng^  edk  •od  henrtatj  (Iw  riH 

BOUMII  KiaCTSICiTT.     ElKtricilyinOic  {..eydeBJar. 

CkVAtTBI  t«'«.  u<J  *>><^.  from  ^w.  <a  •!«•■(■#»).    th*  »Uttfiu^  had  tk*  HCMipl 

(csnlt  of  decMdy*!!. 
CATALmc    FCTlainiiie  to  taialr<n' 
CATELKcraoTdHin.    TV  pbue  rfuvrMin/  JrriMtUitr  wMeli  ipptara «l  the  i 

norvt  U  in  the  ckcnotnuc  cdqiWm 
Catmdes  imi.  dwimvuil,  ■oii  IWt,  w«yI-    Wbot  die  oeimi  p«mw  ooi  ;  i 

CATicKm.     lu  dccuolyiii,  dv:  clKii*«c(«i*e  tobtMBOO  dkM  «•  t>  (ba  I 

Ou  ((eg  EknKBlV 

OoniAL  GalvakiiatiOh  * 

Cmbhical  GA(.*AMo<:A(niBv  (iM  ElMBolyid). 

CMMHOtoom  AXD  CHaoMnOArN  (KpirM.  bm,  and  gn»ilg.  »  gtoem). 
inland  noMitiaEthamlociqrotlhiPCTiiiiMbrcK,  tiscuidiy. aiC 

Okli  Galvanic 

Clohhg  CotmMcnoHs,    Cbnmctiuiipraducsdii  thtdoHacelilMdiciiii. 

Cowtorm  FoaCB 

COa.  brtwcnoir.     RoU*  of  win  in  whidi  ihc  <umnl  i>  bxluccj  by  ibc  jltcfnaia  i 
WiIm  tfamii.  u  Rhumliariri  coil  (w  Isilucnan). 

OngaiinrATOB.    An  mmr^aarn  I  lur  nvtniat  Ax  cunwit. 

OMIOdiVBWi     Alt  AppArmiifl  Ear  ^nidtnains  A  tugo  qiiBPtirr  oif  electncity  c»t  »  *vit  «*&« 

CMravcnxo  Wiasf.     Tfi*  winf  Am  (onduet  tlu  ^lanriritj  fmm  &*  mirhiw  M  Aw  «l*ca 

Qw»im.Ti»nr(af  Bpndiictibility).    Thai  prapcny  by  Bhittaa  body  enndBtH ii«cnidty. 

CoNDUCTtM.     Th*l  irliirh  cAnducci  daetfidqr.     Sonwdniet  DWd  bf  tUttrtA, 

CotrmkUT  OinKKt.  TTic  pImiuc  wmtoi  flow  tIeiMWi  wtlfc  tw  liqali)*,  ThcoaW 
Uui  ■!«  beii  knoini  ire  Chaw  ol'  DuML  Oi«i«>  ind  Buomb  and  Atk  ■odiltcM 
Apvliad  >lw  n>  ibc/WtMii/t  rmrml  b  (tn«nL  *°d  naad  rrtnorfmuaikf  «Mi  i 
■llimliwi  pn&wd  w  (nlvaiiit  oiiml  (couuafil  Balwulc)  k  ib*  MUMof  i 
OajMoIeCiiiTBiitt, 

C^ITiHiiavi.    CaniBU>liy  Kovng  in  on*  AtntuBU,  •amalimH  ucd  ia  (be  i 

^laAvirir.     Sirietly,  il  ■NouU  b*  tfffiitA  !•  A*  iniaMmipWd  pIvMiic  ciifnpl^  \ 
aurmt  i*  atirayiliiMiTiipied  (Ht  C«l««iii«  Cunml). 

&WTUIUOV*  EuKTMiATiiM.*    Hiit  «nn  uiihi  aivtopriudir  b«  MViM  n  ibe  | 
liont  aide  by  gpXwniiz  didnv  htll*.  chaini.  |iaullic».  He,  won  ob  tbc  badp. 

ComAcriLi  r>.  tUEcrBO-Mttti'tAi.    That  prapnty  aS  ancks  ibai  auaaa  Aaa  «  «■ 
■cud  uinni  l^  (lie  dMUM  oinwiL     I(  >■  la  ba  4uiia|i«ibad  tnm  annUXXf, 
efccao^naKulof  iniuMiiy  may  »"■  ■>  >>i>Kl«a  ibu  bava  vkHy  )n<  dNit  < 
■nniUiy  (•■•  liriubiliiy). 
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Coma  Pou  {•««  Pontive  Pole), 

CntiotHT  ChAHcm  [sea  Carrenl  Re*eneri> 

CtrnoNT,  ELBcratc    The  DontiDiioiu  ditdurse  of  dcctrider  &u  ntolti  fion  Thrt-?"!  icliiRi.  twA, 

for  example,  an  aket  place  in  any  onliaaiy  (ajniiic  cdL 
CuiKiNT  Ihckxacu.*    AcontrivuiCD  for  incRatmglhe  ttrength  of  tiie  cnmot  ttitittti  irnnHm[  til 

firfwii.     A  fonn  of  itieoicat. 
CiniBiHT  OF  THK  PiL«  (»ee  Gilranic  Cuirent). 
CuRKKNT  RavKDsn.    An  anaoceiaeiil  fin  memnt  inc  curreot 

Ci^nuNT  Sblcctok.     Acootrivancc  far  bnnguif  any  dennd  nmnb^ofelanaita  iato  LhecizcuiL 
CVUMDU  MACHim.    A  fbnn  of  nudiine  br  genentins  itaikal  dectridiy. 
DsciJN<nm».     An  mitniment  for  meaniring  magnetic  dectinatioa.    Tlie  tmtrimiT'i  etmfaa  i*  a 

dedinomenr. 
Dbhutt.     Compatlneu.     The  dennCT  of  a  oitnti^  otho-  condiiiaiu  bdog  the  taine,  ii  in  proportMB 

m  the  muIlDeu  <A  the  electrodes. 
DuOLM11HG»     From  the  centre  toward  the  periphery. 
DuMACHXTisM.    That  property  of  bodiei  by  which  Ibey  manifeat  ibe  aame  magnetic  ^lenomna  h 

iron 
DnLacmto.    A  owdium  ihroagh  which  bdoctioD  ia  propagated. 
DirLicic  CoNTKAcnoHa 

I)irOLA>  AaSANCUISNT 

DirriNC  NuiDrs.     A  iieedte  for  meaniring  the  majcnetic  dip. 

DiUCT  CUKKiHT  (>ee  Deicending  cuirenl),  alio  uacd  br/oAMniir  antent  (tee  Galvanic  Cuimit) 

DDBCT  ELCCntllATION 

DiT  (orcDtaneoui)  FAHAnizATiOH.     FaradiiBtioD  widi  dry  dectrodei 

DyMAUiou.  Elictsictty 

ELtCTKiC  (decnical},     Pertatning  to,  derived  ftom.  or  contwiing  electricity. 

Elbctrics.    TliOM  lubMaace*  which,  when  held  in  the  hand  and  tubbed,  become  dectric 

Eucmc  Bath 

ELBcmc  (or  metallic)  Brum.    A  wire  bruah  naed  aa  dectrada. 

Elbctkic  (or  galranic}  DiiKi 

EuacTwc  Hand.    The  hand  aied  a*  an  dectrods  b  dectrintioa. 

EUCTKIC  MOXA 

Elkctvic  PoiiiTa*  (kc  Motor  Poinu). 

EucnuciAH.     One  who  itudiei  electricity  in  ita/^yrinaf  itUticni,  ai  in  telegraphy  ;eftenlimeaiM>< 

cncDCOuily  fiM  electro-dierapcutiat. 
ELicraiCTTT  (^AuT^v,  amber) 
EtacTairv.    Thii  term  ii  oatialjy  applied  to  the  lue  of  atadcal  chetiiclty,  and  ii tbcnfm  iTDanyaaBl 

with  frankliDiiBtuni.     It  U  nied  lometinm  lyncxiymoudy  with  dectriie. 
EfSCniiA-noii.    The  actofdectRtiBg.    The  l*tm  mdudei  hndintion,  gaKaniialion,  and  franklin^ 

ncioD,  or  dw  anilicBtioo  of  uaiical  electridty. 
For  die  lake  of  imifcnmty,  and  in  order  to  prewrre  the  diitinction  betweg  the  diHeieni  melhcNU 

of  appUcalioa.  tUclrimalian  haa  in  Ihia  work  unially  been  ptcferred  to  dw  petiphiailic  expteaiiaB 

—the  use  of  electricity. 
EucraizB.    To  aftct  by  dectridty. 
EutCTito-AH.(STHK9iA.*    The  pToductioa  rf  local  aocalheiia  by  the  applkaliDo  of  electtidty.    Tbt 

Euadic  cmreal  ia  naed  br  ibia  piupoie  (on  biadic  anaitbeiia). 
EuCTno-CHKMlCAl.     Pertaining  to  clectrn«hemittry, 
EUtTTXyCHDCICAL  Bath 

ELBCrxo-Cmuinitr,    Electridty  in  iti  rdatiooi  to  dwniiatry,  of  whidi  dectrolyiia  ia  a  bnndL 
EutcraODC  tiAuvpar  and  iMt.  way).    The  way  by  which  the  poHdre  and  negative  deciridtiea 

caKTi»    Tbe  pOBtive  pole  ia  connected  with  the  m/fa/Aw  metal  of  the  dement,  and  the  negative 

pde  i*  connected  with  [be  padtive  nwtal. 
Eucnto-DiACNOMI.    The  nae  of  dectridty  aa  a  aeana  of  diagnoaticadng  dUeaie  (p.  a53},  called 

ain  tlrtira-pathtt^y. 
■LBTTVO-DviiAinc*.    The  pbenaoiena  of  dectridty  in  motioa.     Eipedatly  applied  to  the  nuleriil 

atbaetinna  and  repulsonaofcuiTentaon  coimti,  and  currents  on  magneta, 
bacTWlLDGT.*    Electricity  in  iti  ndationi  to  ITiyaiea,  Phyaiolagy,  Patbolofy,  and  TberapcuticK 

■adical  and  aotgicaL 
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bacTMHooMT.*    tW  wha  i<  vtrMd  ia  (tearidty  ta  Id  i^kdtu  W  ngrfsb ' 

ud  THenpniM.    Ttst  U.  E;*rtn>-Phync«.  ElvDo-PliTiiobisr,  llMB»h*atag)r  ^ 
^dmUI.  uid  CtKBD-TtKikpoida  (KlMtfo-UedidM  and  MnMO-!tMCTt. 

Eucraotini*  I^Xht^w  and  JUa  ^toamh  A<>it. ^lampttoc).    TheKtcti 
■  cocntieiiDd  tubtana  b?  cketadi;. 

EucraOLrrc   A  iuii«nooi  wbkb  la  muetgiiM  U  ttactrolj^ 

SuCTBOi.TTK.    Fctuiitins  n  alccnriytk 

BUKnotVia.    To  AcrampMS  •  eoafouaJ  luWuKeby  llit  Mtba  oT  ulwiU  l«Af . 

CMCraoa-nATioK.     nt  ■ctafetccI»1]rnB[. 

KuCTB»-U*e«i>T.    A  bu  «f  m(I  van  lAidi,  uaiar  dw  inBixaea  at  A*  ^mne  i 

Kucr«»-MAenrruM.    ThephsMnMaaefaipfnaipradMedbvaB  clcnriceuinnt. 

Bwcno-MaiiiiiKc    Kladiidtf  in  in  mlaggtu  lo  EBtdiciM. 

Buct'K>4l>!rtc:>,i.    Panainini  ■>  docBvawdidna. 

Kucrao-McMoiTnat.*     Itia  inEtodunoa  af  ■edldnM  k««  ihc  body  tr  SMan 

Butcmuiactiw.     An  istDuracDC  fix  nvcatntini  Ate  cti«iv°  °f  •  bianr- 

ELBCTHHtoiut.    Ttic  Bwial*  «hit  ctMnM  an  «ltaih  cirwit. 

KL*CTa»OTUT«tn.    'nie*leem-ph<r«iaI<)C7«t<l(eli»flHmp«uK*«fihec«». 

Eucrao-PAVHOWCT  (a**  Elaelro-Dlifnotill. 

KucnofNMUW.   AGomriniwaiircoUKtioitlacindiy  bria^ncdM. 

Cucnmramu*  MiumiiB 

EucTMO-Pifnicx.*    XJecirldn'  l"  '<*  phr**^  lelailooi. 

Bt-acnto-rnvainoMouv  ■ 

Sucno-Pii¥»MoaT 

SMmi»t*irr*iMoa>cMi  Akatomv.* 

BLacnMhhmiaUMnT.     Om  *)»  alvJw  deebndijr  in  iu  pkrwlopcal  rdadooK 
BLama-PtiHCnnia.    The  spiiJialUB   li  ilisDiiiiy   [galvaaki,    bntbc,  or  twih 

iain<ii«t4  btaMth  tk*  niHar*. 
EUKiaUMun.    Aa  Inimimni  rardciecniic  ihe  iiraeBw  sf  Muiol  ekctridif. 
EuKTao^BmnHUTT*    SeniiMily  otOii  luili  in  ttetncily. 
ELacTaa-St'BiinT.     Hk  uk  uf  dectncicjr.  of  any  bm,  or  by  aay  n«dnj  of  ap 

Qildiataan.    It  aidaiet  ewtntmr^mrgtiy. 
kucT*o-&vicMmwuTV.*    SuwtptiUi  M  akcrndty.  tndudtat  ftililii  iniilMiii  I 

EuxTso-TWuxHvncAi.  Avatdhv  * 

K^cmo-lVBunivTici-    Th*  OM  of  alKiifcilf  of  nD  bna«  10  Am  nfuaiM  •/  i 
inoludM  both  eudifal  u>d  Musical  elcotricitT'  {dsces-urjery) ;  alM  , 

ElbctkhThoiafiutmt.    Om  who  Mudict  dKlriDij  bi  in  TtirmfmiitMtf^ 

pcutiM*  ara  frequnnly  aod  cmnconilr  ailed  Elecirkauu  {(•*  Staevica^. 
KucnoTomic    Penaliuaa  to  or  doiicd  ttom  dtctrotoBM. 
Ek^LinfiUMMi     Hie BOdUcaiinn  vhidi a  i 

c&naot 
EucnwYn-Ah    Pnablnc  n  uimal  •bafidiy,  -AlA  )■  <ltp«»dml  w  vAla/ 1 
tuMWlT  ((«<ip(e,  «r  rair,  at  c«Ul,  Oai.vamc  «  Vultkic.    T*«  hanmtaMOM 

aeU  lelulxn.    Tliiu  wc  hs>«  Snac't,  Onm'i,  UuDUa'i,  uid 

iatltry,  aldiMgli  Uricdy  a  hmtirry  Bauia  >  Hnet  of  4<iibrDU. 
EmuCDVMwr.     TtiacurNiiioUdiunduead  byuiyeotlof  wiraandMi 


ExniV4auka.    Not  ineluiled  In  iIk  \amv^Mt  reflMi  bcmatn  dw  pdn 
FiUwnc  (Fasadat)  (tiKKawr.    Tbc  bdooad  conrai  tp>  %\  Y    T*t  m  i*  aplil^J  1 

aai^(>^fti' lad  aai^ttrttrtlrti  eurmiU,  «inn  ibcyvsi  bMb  diiBW«d  by  T^n^T 
•iM  <nvi*^r7,  intrrnfitil,  inJaetJ,  iitJiitliv€,  t»  aitd  fn.  utdirfttt  tUnrrtmUf* 
mtt^ttr-tlmrii.     {»  eiiitntrt  tKt  ttrm /armJie  hat  it*»  ji^ifrrmljr  adkrrtJ  tt. 
PuADiiK.    Tlie  phnvoincDk  a( ibc  bridle  fuflfoL    Tiimlam  i  n  1  \\\\  f*\  t  if 
^AaAiHfa,    To  aAct  \ff  apfJicatiari  of  l!>e  ^;r4.djc  curmc 
f AKADUA?Uui.    AiTwling  t7  *{ifJiaii«i  al  dia  tindic  snaaL     (AMOrdiaC  ** 
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fa  die  an^DgnipIiy  nT  Ihii  deiiinRienl  of  (entiinoloij— Mr.  WBUani  Whseki— ^rriJuunnu*.  n 
doivtit  (mm  Fandiy.  woul']  be  innrc  cuniitisni  viih  ualofy  thui  hradbMiou.    Ttk«  Unci  majt 
,  •(  (pclUiii  di*  VLmt  bM  III*  Twofolil  t4  lainasa  ihal  il  hat  been  lan^  uk4  *R>d  i>  tlw  Don  (iinplt^ 
land  Bccur^iDjEly  v^  tuvv recajiKMl  li  jii  ctri*  worV  «nd  jn  4II  «mr  r«c«i  wncin^i, ) 

F*>ADi>-KuCTinK.viAri<iH.*    TIm  tinulUntoiii  <iu  of  ftradiaimn  ud  ett<D«l7*ieifln. 

l**>AD»-rVHCTinii .    EtMlro-iMinclim  inlbtiM  landic  njirrau  iwl  much  uu^. 

rAftAio-*tisctmnit.tTT.  ■    S>ucep«¥liqr  (0  the  f u«d>c  curreut. 

PiiiNKLiKia    Ptmimns  u  tuiicil  «lcciTfdirr. 

ritHKUHtui  (FhasKUhI.     TliG  phenrrnucni  iif  uiiiral  dcccridtjr 

F*iuiici^it£>-i  ION.    11m  ippliaiiDn  of  Maucal  clrctridtir. 

rucmiHU.  ELRcrucirr.     KlMiriciiy  ctoerutd  by  rrlcthn.    Ii  Is  od«  Ann  tf  suikBl  tkciridqr. 

vhich  L>  die  -rijei  una.  bdudiin  declridiT  EBKnlw)  Vf  picoure  sr  dcav>c*  •  t"*'  >'•■  kth' 

■F4  icKd  lynnnymovklr. 
(IalvahIc  A»rA>nTim.     Appuwiu*  Cw  jiancnliiif  Bad  (umwhinc  th*  giilmiic  cnmnl. 
Oaivakic  BiaT 

OM.V4IIIIC  CiBCtx.  Two  iMIBh  in  •  Kqind— lh>  calniic  rlmmmt,  pairo*  c^  <■  d/Mw  b  «all*it  >h« 
«  rfrra^/ or  ctnte.  Adrda  cuf  b«  riigtt  ant  cdl  t»  fail:  0(  remjuwl  mttnl  fainti  <» 
(ether. 

GaltahK  CVinMT.  A  cumnr  f  tncnleil  fcy  chcnkal  Ktint  and  coming  dincdy  rrnm  ihc  cdl,  pdc, 
or  boiccTf  in  which  il  it  EtnsnKd  ;  diiiincuiflMd  ftera  tb*  bndic  oincnh  ihal  is  induoad  db  a 
coil  of  wirt«;  f4li«d  4lw>  .v^/AW^thar,  igjtit,ttt,  dlrnt,  ^ii^tMfjt  fit"fnt<ffi\ffiSfy  ^ittryfnr* 

CiuVAHic  (or  Elcemcl  D»u» 

Galvakic  P«a  !•*«  R'«m«ni). 

Galtasic  PanAnm  (inm'UienBc) 

Oaivakic  PottL-nm 

Qalvakiui.    Th«  MianM  shich  tmMOf  riacericilrthalaritnfronichankalBcliin;  caDcd  alw  (m^' 

(laic er  <(»■••«*>/ elenhdlro'iolcidim.  rhjriieliu  moflaKindincd  to  prrfer  ihc  unni  dcrii«d 

Irani  Vain  x  niyilabflin  and  PhyiidaM  (cncr^lly  iimJiigr  i)ie  >mat  dcn>«il  rnxn  QAlir«ni. 
OALVAHiAiion      AJTccitnt  tirspplicaiini  sf  Ibc  rUiniccuimit. 
OAbVAMiis.     Ta  »£va  br  applkaiiao  of  [he  pthyitit  lujnnc,  MTOnemily  applM  10  all  fcnn*  o( 

•Uctruitlion- 
OALVAMUr.    One  wlio  l»n  (almiiun  (link  uwdj. 
GalvaHO-CauctiC  (Mt  <:jlviiia«iui.rj-). 

GALVAHO-CAirrsrtua     1  h(  applinnon  of  lh(  j^fniiixguwry  |we  Ciil »  aiift-f amf tmtion  I . 
CALVAMiXiiirtciliATloH .    Tlw  Bcl  of  UmKif  (*  Kvinf  by  a  aaii-conductin(-*iR^  Kalad  by  iha 

BalvinicCKTiwiL 
aAi.v*«ixik(JTnv.    CiuKriiiiion  by  a  ntiiiicig  «in  [unilly  fbiimun).  hccwd  b;  Ibe  (alnuoc  m^ 

mt  1  called  alia  eidviinixwMlIc  ot  fnJM<M><aiM4r 
OiLTAiiu-*.ONT>ACnurr.    Csnlnciili  ly  vnda  tha  iplvanic  cnnvil. 

OAL*Ano-riui«cciATioH.*    Ttat  tim%Utin9iit  «pplJcBDaa<irtha  |al*aaic  and  fafadk  ounnca. 
GAkVAiraaicTva  [w  multiple].     An  inaimmeni  fnr  Jvitrminlni  tb«  pivencc  (nd  dirwtwn  and  idhw 

inj  ike  luenf  ih  af  a  cbncn<l.     Ei  i*  frvt«i«ii(I)'  hkJ  by  clertrv-EheniiffviisCi  ut  onter  La  Mnrtaia 

lh«  iloaaaf  [h«  plvmilc  nirrra*  thai  Cbcji  an  (iving.      It  it,  tunravar.  only  an  atiptaaiiiulaly  oar- 

nelfuida 
OAtVAnivrttiiCTirKa.    ElMoo^unnure  sith  the  Eitinni^  ranvni. 
CiU*AMMCOP<.     An  inilmmeiii  biF  intticiiins  Uit  f>'un.tal  ilytiamlcal  electrtdly  wilhout  dttanjia- 

iof  ila  anount. 
Cauamo^uboiA.    ThcapplicaliMioftha  (vt/riiaK-cumnl  to  surterr.  a  part  of  <lKtre-auri«T. 
OM.VAJ*l>-ai'ac>mMUtr.*    Svacepllbitiiy  is  iha  itatvuvic  aureal. 
CAtvAHo-DiHMrwrTica.    ThtappUcadoaof  dtepa/vaMH:  tumnt  n  iberapeudca,  a  partcf  Jacva 

■kccapeudc*. 
CcmAb  GtA:nnAT]o«  * 

CamnAi.  Fasauiatioh,  ■     Genaal  th^riaaliin  widi  (h<  fimdJceuncnl 
Ummal  GAKAUiiAnoH.*     Cencnl  tlsririiiiian  with  Eha  pivsnie  Cumnl 
H.ult.     Hk  rati  (4  wiiva  o(  the  tl(i:m-inasnttii;  ippaniiit 
If mo-CurJ tUATtOM.*    Tbt  ajiplicatiMofdcccridty  by  nianaofirBMraaui 
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iHniMaM  Oamm.'    An  m>tlaiion  in  whli 
Mthoun  bfcaknic  tin  (Bnoil,  oitlcd  >U>>  tmtiU 

Immcr  EiacTutATKM 

UBEXn  (ar  Inducitim,  «t  Indoctivd  CVunnrTi  A 
in  ■  oil  nf  *wn  traoi  anoihA  mS  ihnNiih  «liU 
■nilu«i]  in  any  ncaLlic  ojiiiluciDr  froia  aqy  odx 
irk cuiroib  w froa  po-^mfut iBiCHa.  or fnni 

iNDLOnc  Ol'MWI      Ttw  twn«it  thai  (irw  i 

IhOUCTIOH 

iKKICtlv*  (m  lodocwl  Currmt). 
ImraKUTV.  Sa«ii(ib  oTfUfnnu  tnviMoutly  axd 
UauuTOB  lor  InUnrt-  AhadeonducMroCelBcv 
bnMLATaft  FLuMl  an  imaMoaiiuciiiic  injvotti.  a 
IxTvcRumo  CuMEHHr.  Brelica,  ihtcnMnod. 
■Vpanoi*  (hai  cvicfub  ib  Tin  olnnic  < 
tnniA-nbMk    Uciwcm  ibc  r°^cs  _ 

toM.     ThcCQDiiiiiuentt  jni3  vhldi  ihe  dennljte  fa 

■••rTAMLiw,  Eiscno^MutevLAJi.    TTiapwiyatly 

CDntTBeillii7 :  ihuii.  ttwniiultmaT4<ii**'o 
•mi  when  th*y  bit  w  oDnuwcl  under  i  vtiy  pm 

IntTADiLirr,  PaiHiunr.  SacoMDMn,  uio'IUtia* 
■  itenoc  of  ^fuUaltaa 

Labiui  CuMHirT  [or  Bfiplieuiait).     An  ippladoB 

IxTDBK  J«*.  A  tlu>  baitk  p^nitDj  «MHd  ><iti  r 
Lacai,  KLBCTHUtAnoH.  Af^iatiaB  of  dectridij' « 
■■I  •bctii0lio«,  ill  mrludi  db*  anlieuwn  i«  mw 
MM*  wi<h  iif*iif4  dcnraalua.  aithsufk.  H 
■nlanof  itiecunaniUcBnaBcdMibeivi  to* 
•uaeM  any  turh  nkBiimi,  Aoemliog  ID  ft 
(•ins  Decxaunlr  loalind,  Tat  chc  akc  of  nni 
hcnd  u  tbrauflnut  (Ui  wn4c  to  diiiiiifubb 
KlecRiuiiuB). 

Maouhb  fBUniio  o*  EU^vkal).    Aatf  mtAmtaoU  • 

■1*0  calM  etrttrtt  a/^r^lnt,  bu«  Mrlnly  I*  mi 

v«  luvfl  Hclt^fl  iiE3Jchiiie  fbr  iBtical 

<um  ■>,(«(. 

UAdHCTlVi.    HiepovcrvhiebcectaiDbsdiMl 

M«c7»cniJlTln)f.    llMitlatimgneliilai. 

MAcnrro-Eutcnicmr.    Thanimnlinilumdl 

nil-  It  M  one  form  of  Ihe  bradic  cnmnl.  of  i 
MuiNETOMrm.  AnlnstnuiKnif»rnNawrinttB*c 
MMvtm^  SuUcucei  tlue  tan  ihc  prapenr  if  ■■ 
Moufui-u.  nMniannpuiidaef which lmdHa«i 
ItoiMn  [\ii|irnL  PoimionilwIwdritlHn  dia  I 
lieii;  vaRipBa'&clhw><(«mciainK.*hicli| 

^  4lacTr>c  eumtot.  

Kin-rmiti.    Anit»iniin*nt(iTaiiilBv<rbfOr  Incn 
•I9IM  both  M  the/>iA<iiMM//rr  lad  tkinm  mt 
frBCATnm  MotBncjttiiu 
NaoAiTVC Pdu.    Wh<fn*ieeunaiif  iinaat;  cd 

KtroaBerii  iboncfaiitrthifi*!  dieporiiivc| 
ttesATin  Vawatioii 
N'iiiv(-Mv»cu  CcmniKi 
Ovutina  C«rTKACTRHn.    Caa4n<tioiH| 

OUHS 
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PAKAHACxmna.    Thalpropertjr  of  bodia  by  wtudi  tfiey  manijal  m*siK^  Iihenomau  opponte  and 

cocmponduis  to  iron 
Pnimnui.  Electviiatioh.    ElectrisuioD  of  the  peri^iery. 

Pni  rOLAI  AU  ANIiU  EHT 
PiLS-LIKC  ARRANCEHHKT 

Platimuk  (or  Plaliua)  (Irom  Spaniih  plitim,  niver).    A  nMtal  lued  ia  dectrical  meuchei. 

pLKIVS-NEaviI    CURRKHT 

PoLAK.    Relating  colhepolei. 

Pot-AarTT  or  Ei-nmiicrTV.     Hut  iropeny  of  danridtr  bj  which  pecuhar  pbenoaunB  of  the  potidte  lad 

negatin  an  exhibitnl  at  certain  poiniK  (p.  17).     Polarity  of  a  nerve  ii  tlial  coaditum  of  ■  nerve  hj 

which  one  pari  ii  eihibitiag  a  pouliTely  and  the  olber  ■  negativdy  electric  Mats. 
Pm-naUABLK.     SuKvptibte  of  polariiBIiOD. 
Polakhatidh.    The  act  ofgiving  polarity  to  a  body  iDbatterici 
P0LA>  McmoD.  The  method  ofapplicatiaob;  which  the  diitmctiTe  and  diffbtntial  actim  of  each  pole  It 

obtained,  by  pUciDE  loe  pole  over  the  part  to  be  afiected  and  the  odierioaome  indifierent  potal  i 

(slled  alu  tatifolnr. 
PoLARUK.    To  conuounicale  polarity  to. 
PoljuiziHO.     Giving  polarity  to. 

Polarizing  CvnuKHr,     The  current  chat  pnducfei  die  electrotoiuc  conditiDn. 
Pols*.     Pointi  where  magnetum  ii  conCBncraled,  orwhere  the  electric  current  paiaea  in  or  out.    Tha 

iBi-in*  fetitipt  and  negative  are  relative^  not  abaohite,  since  their  poiition  variei  vidi  the  retativa 

poiitjon  of  the  dectmdea. 
PosiTivK  Modification 

PoaiTiVB  Pols.     Where  the  current  enten,  called  atao  M^t^/oJii  ordr*«£r 
PsiMAKV  CuRiUKT  <M  Induciho  CumiNT.    The  cuReni  that  paxies  through  the  inner  onl  of  irire  \a  ■ 

beliniand  that  induce!  a  current  on  the  coil  that  luiToandi  it  (p-63).     Uied  emueoiuly  ai  tynony^ 

DOui  with  t*lvanie  ac  coculaat  current. 
PsoTsACTSD  ArrLicATioMi.*    Applications  that  are  made  lor  a  yvej  long  lime.    AppHcadona  of  gal- 
vanic belti,  diiki,  and  poultice*  are  proiracled. 
QuAUTV  or  A  CuaacMT,  ai  diiciuguiihed  from  quantity  and  intensity,  refer*  to  it*  tmoolhneu  or  harali- 

neaa,  or  to  Ihe  rapidity  or  slowness  of  inteiTuption. 
QUAKTrry 
ELacniic  Reaction.    The  phenomena  develbpad  by  any  part  of  tlie  body  under  ibe  influence  ol 

electricity. 
RtAcnoM  (Galtahic).  (SeeElectricReaclioD.) 
RsopHOaK.      An  Electrode. 
RaauTAHCE.     The  opponle  of cooductiviiy.  Thai  properly  of  bodies  that  make*  dtemrenitor  oppoH 

the  passage  of  the  current 
RmnsB  CuRMHT    (see  AscendingCuirenl). 

RnaoCoati.     An  taitrumcnt  for  coutroQing  the  RuctuaEnni  of  (be  current. 
Rksokotok    (tee  Electrooiatc*). 
Rhbot«mb  (pA>  yi^rtir,  tocul).    A  Current  breaker 
Rhbostatx 
Rotakv  Machimb.    Magneto-electric  machinea,  in  whidi  Ihe  induced  eleccridly  ■*  generated  by  Im*' 

ing  ■  crank. 
Skx>hdarv  Cuaanrr.    Thebradic  cumnt,  oiled  alio  the  biitmftei,  indtatd,  btdtittivt  tltclr^- 

utagmetiCt  faradit^  etc 
SuniBiLrnr.  ELEcrao-MusCVLAau     The  peculiar  lubjective  sensatiDn  which  is  eaperienced  by  the  000* 

traction  oTa  muscle  under  the  electric  current. 
Snocx.     A  sudden  single  discharge  of  electricity,  such  aa  ii  given  ftnniB  Leyitmjar,  or  appaialu*  ft> 

IMtical  decoicity. 
Sfakk,  ELXtrraic.     The  (park  diat  attenda  the  diichargs  a(  dectridcy  on  die  paasagt  of  the  curreal 

from  ooe  conductor  to  another. 
SriHAL-Coac  Cukhent 
SUHAL-CoRD  Muscle  Cuaaaxr 
SrwAL-CoKO  Naava  Cuehent 
SriMAL-CoKD  Plexus  Currhht 
Spihal<^rd  Root  Current 
Stablx  OntutHT  (or  ap[dicatum).      An  v^icatioa  in  whicli  both  dectredei  are  kept  m  a  \aai 
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Statical  Euchiicitt.    Ekcnici^  m  rtit,  naoBMai  bj  bi 

StKEHCTH  OFTHm  CuMUtWT 

SwBLUNC  CmutzMT  (tM  Incna^t  Cnneiu). 
Tkhsioh 

I^TAHUATION.    The  production  oT  A  tctaiuotate  ina  nerra 
THEUio-ELBcnucrTV.    Tbedectridty  Ihkt  ligaiBawd  Vt 
tbcir  poLnE  of  juacdod 

TO-AND-FlID  CURBEHT  (■«  FaisdiC  CURCUV 

Vkitokm  Cuuuoit.*    Acuirent  tliAl  ii  kept  U  As  «w3m  tlRa 
ClMiroLAE  HrrHOD  or  AmjinATioH.    Ona  polo  ob  dia  pan  t 

indificreiil  point :  called  aIk>  polar  nnhod. 
UNomsaurrmD.    Unbreken,  coatiiiuouA  {lec  Cootmuoiu), 

nnce  the  Cu>dk  u  >hnyi  ioterrupEed  by  ^  "***•■"  da 

UWIT 

UKrouiuzAul.    Not  (DKcptibleotbanc  poLuned. 
Volta-Electkic  Ihductioh  [kc  InductioD). 
Voltaic  Ai.TnHATivK$.     Chaoze*  in  the  dinctian  of  the  pi 
Voltaic  Fuji  OK  Battbsy  (Volla).    AicneisfelaneiUiioi 

Dccred  with  Ibe  copper  of  dw  odwi 
Voltaic  CinwiHT  (Voln)  (las  GmlTonic  Ctunat), 
VoLTAiiu  (He  G*l«Bi*(D).     Al(bon|li  ibe  bowr  of  grnic  dk 

■ctioD  ii  really  duemd  bolh  by  Volla  and  GalTUii,aad 

bolh,  yet  the  term  galvaaiim  widi  ttt  dsintin  ha*  pnci 

probably  retam, 
VoLTAMBTER.    AH  ■ppaotiu  fix  tcMtnc  As  amngdi  of  dw 

given  off  in  a  prennma  during  IbadwBPipoaitinB  of  watM 
Werking  ■>  th*  Bmi.'  Electrolyfii  cf  dM  BaM  of  tomoi^ 
Zt>cFow(w<N«g>tinPaIe)i  olind  alvi  («Mm». 


INDEX. 


Abbkiviations  in  Electio-dierapaitk*,  aSo 

Acute  diKaso,  650,  <Si8 
Adcnilis,  71; 
Additon's  diseate,  £37 
Adjusuible  elecitDile,  331 
Afler-effecli  of  eleetneal  treatment,  394 
Acne,  Jp9 

Rniana,  510 

AMiori  researchei  in  Animal  Etecttidty,  91 

Alopecia,  jij 

Alcoholiin].  chronic,  651 

AmalEaniAtian  of  zinc,  35 

Amaurosis,  566 

Amblyopia*  586 

Amenorrhcca,  ^a^ 

ProsncHU  in,  534 

Cases  of,  534 
Ampere's  theory  of  Magnetism,  51 
Anzsthesia,  446 

Tactile  sensibility  in,  446 

Farsdo  sensibili_^  in,  446 

Elecln>diagnasit,  448 

Prognosis,  449 

Treatment,  448 

Cases  of,  449 
Anz'theiia,  cuianeou*,  509 
Anaisthesia,  eleelni,  iis 
Anzslheua,  liysiciical,  450 
Anatomy,  elcctro-physiologicaL  151 
Anatomy,  electro-thereapeuiiuu,  383 
Anelecootonos,  toi 
AnelectroEonos,  theory  of,  103 
Angioma  ta,  68fi 
Aneurism,  716 
Aneurism,  siatiatici  o^  tnued  by  dectridQ,  717 

Cases  of,  7(S 
Angina  pectoris,  616 
Ani,  prolapius,  570 
Animal  decirici»,  87 

History  of  its  discovery,  90 

Aldini's  researches,  91 

Humboldi^s  reseanfaes,  90 

Du  Bois-ReymoDd's  reseanaiei,  91 

Nobili's  researched,  91 

Matteucci^i  researches,  pr 

Apparatus  br  studying,  94 
Anosmia,  G45 

Cases  oi  646 
Apparatus  for  electro-thenipeutio,  (91 
Antoumc,  650 
Aphonia,  571 

Prognosi*,  S7S 

Treatment  oC  573 
.  Cases  o£  576 
Appliotioos  of  dectridty,  care  in  details,  940 

Time  of  4ay  lot,  a4a 

Timeo^  143 


Applicatjons,  Frequetu?  bC,  144 

Prolonged,  143 

Combination  of  methods,  346 
Atma  lutes,  magnetic,  6 
Artificial  magnets,  3 
Arthritis  nodosa,  4H 
ArtiAciaJ  respiration,  613 
Ascites,  644 
Aspermatism,  $63 
Asphyxia^  61a 
A&Ihenopia,  584 
Asthma.  496 
Attraphobia,  415 
Ataxia,  tocomotor,  474 
Atrophy,  progressive  musctilar,  476 

Cases  ot  479 
Auditory  nerve,  nlvanuatton  of,  131 

Reaction  of,  593 

Normal  fonnma  of^  131 

Changes  of  reaction  in,  59a 

HypcraEsihcsia  of,  39a 

Anzsthesia  of.  393 

Bacteria,  action  of  dectridly  on,  194 
Baths,  electric,  395 
Baths,  electru-chemicat.  737 
Batteries.  ^Ivanic,  30 

WoUaslon's,  38 

Danietl's.  33 

Grove's,  33 

Bunscn's,  34 

Thermo-electric,  63 

Faimei's  thenno-electric,  64 

Cabinet,  309 

European,  2^6 

Becker-Muirttead,  318 

Marine,  39 

Callan's  tron-zinc,  38 

Gas.ji 

Pohiiiiation  m,  30 

Dauble-cell  constant,  ja 

Bunscn's  bkhromac^  3S 

Walker's  ungle-cell,  31 

Sll>ee's,36 

Leclanchj's,  37  • 

Water.  » 
Bed-sorei,  no 
Bela  and  chains,  44; 

Pulietmacheri,  44S 

Galianic.  44J 
Benign  tumors,  686 
BkMoopy,  electro,  aSi 
Bladder,  diseases  of,  <66 

Paralysis  of,  56B 

Diisoiutioo  olalcnl^  733 
Blepharospasm.  586 
Blood,  action  of  elccnicity  op,  1&4 
Branch  currcnts*  39 
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Knia  bn.  ]K> 

Urftfa\  aoiori  of  ciccirujty  i«i  1 1* 

Bkiniei*  fur  ipi^v^^i^cautery,  6fB 

Kunuti't  IUU117.  i4 

Kyne'i  rilvnna-auwrv  a^pmiui,  St4 

[.'■niiirT  biiicry.  309 

Caltou'i  vonuiic  haiirry,  jl 
CliMs  ntaMil  by  dHincily.  *•<■ 
Cuwtt,  NlMaf  paou  e(t>y  galouiuiHin,  714 
Carbunda.  719 

Oilanh,  C44 
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QbUCA.  MS 
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Ch1oH4<:  of  •il«r  liatHrT,  joS 
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Invafinaiion,  593 

-Jap,  Leyden,  16 
Jaundice,  331 

KflRATms,  587 

Kidder's  faradK  apparatuaii  cut  of,  V95 
Galvanic  apparatus,  305 

For  galvano-cautery,  675 

Rules  for  the  use  and  care  of,  497 

Lacteal  Kcrerkm,  deftcienlt  604 
I^rynx^  diseaBes  of,  571 
Laryngiimui  smdulus,  577 
larynx,  extpmal  clectnEatiOO  of,  571 

Anzvlheua  of,  5^0 

Hypciztlhcsia  of,  579 
Lead  palsv,  453 
Leclanchi'a  battery,  37 
1  .eiLcorrhtea,  539 
Ley  den  lar,  t6 

History  of,  17 
Lcucodeima,  514 
Lichen «  509 

Idealization  absolute  of  elcctridty,  impowbtct  34S 
L]({ht,  eLcciric,  aS 
Liver,  cirrhosis,  643 
lif hminf,  f«ar  of,  415 
Lipomata,  701 
Localized  ^iradi£aQon,  history  of,  K17 

Galvaniialurv  hiBCOr^o^  309 

Elect  riiatiDn.  311 

Instruments  for,  311 

Details  of  applLcatioo  ot  3J5 

Effects  of,  343 
I^)ca1ind  and  ^ncral  ^raditalkm,  difiennrial  in' 

dicatiofis  for  the  use  of,  371 
Locomcitor  auuty.  474 

FJectro-diagnosiii,  475 

Treatment,  476 

Prognosi),  475 


Locomotor  ataxy,  ca»gi.  of^  477 

Luaga,  disease*  of^  6tS 

Machixe,  electric,  Bolti%  13 

ELectro-masnetic,  57 
Magnet,  Grueoine's,  731 
Magneu,  artificial,  3,  431 

Sbape  of,  6 

Polarity  of,  3 
Uapwiic  armanirc,  6 

Induclion,  5 
Magnetism,  a 

Couluiab'i,  theory  ol,  4 

Of  rotation,  6a 

Of  broken  nia£ncISf  4 

Electro,  51 

Ampire's  theory  o^  51 

In  headache,  431 
Magnetization,  6 
Magneto-electricity.  60 

Electric  machines,  301 
Malignant  tumors.  6&6 
Marasmus,  550 
Maiirime  battery,  30 

Mattcucd's  resurchei  in  animal  dectricity,  91 
Uelanodenna,  514 
Meyer  and  Meltzer'i  apparaiuft,  327 
Mammary  gland,  diseases  oU  604 
Melancholia,  401 
Menorrhagia,  529 
Midwifery,  603 
Migraine,  433 
Milk,  deficient  seoetion  of,  604 

Treated  by  dectncity,  605 
Uiscellaneaus  medical  diieaseft,  637 

Intermittent  (ever.  637 

Addison's  disease,  637 

SuppTCision  of  unne,  640 

Diabetes,  641 

DropflicaL  eSiisioas,  £44 

Bright'B  disease,  644 

CaiaH),  644 

Anosnia.  645 

Odontalgia,  ^47 

Hay  fever,  6^ 

Obesity,  651 

Cirrhosis,  643 
Morbus  coKariuB,  733 
Motor  points  of  muscles,  963 

Nerves,  action  of  electricity  on,  141 
Mother's  marks,  666 
Moxa,  electric,  339 

Multiple  element  battery,  Byrne's,  674 
Muscle,  clectroloiao^  of,  103 
Muscular  atrophy,  piogresisivei  47S 
Muscular  contractions,  497 
Muscular  rheumatism,  4S6 

Treatment,  486 

Cases  of,  487 
Myat^  4B6 

Mydriasis  and  myosis,  5S8 
Myosii  and  mydriasis.  533 
Myo- sclerotic  paralyses,  progicwTe^  489 

N^TiFitB  of  electricity,  a 

Nzvi  treated  by  eleclrolyiia,  667 
Neck,  applications  10,  353 
Needles  for  electrolysis,  664 

Method  of  introducmg  for  electrolyiis,  667 
Negative  modification.  loa 

Variation  of  the  muscular  CUTTCDti  109 
Nerves,  electrization  of,  341 
Nerve  muscle  current,  341 
Nervous  exhaustion,  404 

Cough.  57S 

Dyspepsia,  517 
Neurasthenia,  404 

vim  anzmia,  404 
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NconMbantt,  ntmttnt.  tM 
PnwMaa,  «(;} 

NeurUiu.  tij 

ticiiiu-dUMpKHii,  415 

fiuiiuuui  411 

iBtMlTMaL  4rt 
Coilnl,  4y> 

Faoal,  ij« 

%iiLil  irriUbMl.  408 

Sfkiiiu.  Ml 

AnBiu  iMvlnrit,  Ai4 

lialviiin  bvliiuiil  dink!  in,  44f 

K«un>*r(uiiiu«,  j4V 
Ktiicral  lint,  j 

n^lrt,  •iin-.  Ik 

Nlpl^a  ■hid'],  nlnaic,  ioj 

Mobiiri  (Clunim  in  viimul  clslriciiy,  91 

Nii'lfiuaa,cdeclft  at  <i«ctncuy  Hi,  17b 

OnaiiTv.  fill 
Oiluntidcih  617 
iKHeua,  tU 

Ubm't  tm,  A( 

Ofiuni  poiiumiift  yat>lyv«  fiom,  454 

C^bUtaiiBMBnic  oonuu  iH<n  of  ikc  leltiii  la  (al- 

vaniuMMi  al  lynipMhfiic.  134 
Optic  nsK,  Auui  oClhc  K^vknic  Cunou  en  iiB 
Urdiilu.  ]«^ 

Case  tj.  y.^ 
Clvsrivt,  imtilinn  and  toas«tioa  oC  14) 
Ovaiiin  nununi,  rci 
()>»•.  e«7 

Phyikiki^cal  and  tbcnpnitica]  cflena  bC 

OinniuiiDn.  g^huio,  7*7 
niypn,  oMomil,  0(7 
Cwtitfvd  nirycciK  (47 

UoMnrprvperliei  of,  G48 

pAiULiiri,  4JJ 

AcccHipriH  to  dKiricat  inannail  at  4S1 
Tim*  (if  Iv^ionTii^  tndLJvmt  icit  4^1 
CliHifip.kiion.  451 
RhtliniAlit,  i^fl 

pTam  opiuin  pnsiiolnBi  4t4 

C  •nml,  4;* 
Ctaim'phuyiifnL  464 
Spinal  HbtMic,  474 
Inhnlilc  5S9 
IWiph<nl4ftr 

rBc£i.4«>j 

Fnm  |in«tufi  47B 
llcfl4X,  47) 

IVogrotfitivB  nro^tcIcr^M,  4A1 

PmQ  n  CAnf#r,  rflidfdf,  by  ^ranitttiDa,  714 

Pin)|il<r|ta.  «fifi^ 

KMclra-dHpioHia,  466 
rrtnmttit,  4*^ 

Pirariii  of  nuwlct  ulerc,  iSi 
or  bUJdcT,  jW 
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Rheoitat,  4a 

Rhiniiii,  644 

Rinswomit  513 

Roution,  nuKDelUin  ol^  fa 

Roucea,  acne.  51a 

Ruhmliwfri  coil,  58 

Rubber  covert  for  canducling  win*,  31s 

Sciatic*,  eutt  of,  441 

SclerDiii,  ipiiiaJ.  474 

Sea-iicknefti,  517 

SccoDdary  and  priauiy  coiti,  difleiaicul  actiini  of, 

■44 
Sdcrodcrma,  513 

ScnvjTy  Dcrvca,  aclioii  of  electricity  on,  141 
SeminaL  emiiuonHi,  ^59 
ScQ^bility,  eJcciru-murtcutar,  14S,  aja 
Sequelae  of  acute  diseases  6aB 

Cerebro-spLiial  menUiEitiai  630 

Diphthena,  61B 

Typho-malaiiaJ  fever,  63a 

Sun  stroke,  633 
Shaking  palsy.  494 
Shnpe  of  mafiiel^,  6 

Stioneiiing  of  musdei  during  %  cAntrlctioa,  146 
Siemens- Mcidinger  baltery,  3a8 
Siemens  rheostat,  317 
Single  coil  and   KparaM  coil  biadic  michinrt. 

aga 
Sick  headache,  4^3 

Case  of,  433 
Singultus,  498 
Sinuaes.  7a6 
Skia,  diseases  of,  50r 

Treaimeni  of,  so» 

Eczema,  5^5 

Prarigo,  50S 

Lichen,  509 

AnEsthesi.i,  jog 

Acne,  sog 

Rosacea,  jio 

Psoriasis,  513 

Pityriasis,  510  1 

Herpes,  S'l 

Ringwonn.  5 1 3 

Sderodenna,  51 ) 

ChramalDgeiioiii  diielsei,  J14 

Leucodcma,  514 

Melanodemu.  514 

KlephantLasi^t,  5I4 

Alopecia,  313 
Smee's  battery,  36 
Solenoids,  5a 
Spark,  electric,  14 
Spasmodic  stricture,  714 
Spasms  of  the  eyelid,  387 

Facial.  f97 
Spasmus  jjlotDdia,  577 
Spasmodic  diseases,  490 
SpermaEurrhcea,  559 
Sphincter,  pdnlysis  of,  370 
Sphymognph,  experiments  with,  iij 
Spmal  congejtion,  411 

Case  of.  423 

Cord,  direct  elecuization  ol,  114 

Current.  341 

Root  current.  341 

Cord,  plexus  current,  341 

Nerve  current,  341 

Muscle  cur»ml^  341 

Curvature,  733 
Spinal  Irritarian,  408 

Diflerential  diagnosit,  408 

Paihdogy,  409 
I'reatment,  410 

Prognosis,  410 

Cases  of,  410 


Spinal  sderosic  paralysis,  474 
Spine,  galvaoiiatioa  or,  33S 
Spondylitis,  73* 
Spraini,  J31 
Stammering,  ^99 
Statical  electricity.  8,  390 

IndutrtLOn,  10 

Era  q(,  199 

Use  of,  390 
SCQhrer,  apparatus  ol^  ^37 
StBhrer's  anc-carijon  lattery,  iiS 
Stomach,  action  of  electricity  on,  ijS 
Strabismus.  588 
Strain,  731 
Stricture  of  the  ure(hf«,  711 

Cases  o^  7aa 

Of  the  oesophagus,  735 

SpasDudic,  734 
Stumps  jtfter  amputation.  739 
Suggeitinns  in  regard  10  Iiie  thetapeutical  u'es  al 

dectricity,  336 
SjrmpaihEliR,  action  of  electricity  on  ciani.l  [Hir. 
lioncf,  118 

Nerve,  action  of  electricity  on,  116 

Galvanization  of  336 

Action  of  electricity  on  ihe  cephalic,  ll.ura.;i(, 
and  abdominal  gajiglia  oE^  1 19 
Sunstroke,  633 
Suppression  n  urine,  640 
Surgery,  electro.  655 

History  o^  635 
Synovitis,  739 

Case  of,  7»9 
Syphilis.  569 

Tali  PH.  733 

Temperanitc  of  electrodes  and  operating-room, 
34a 

Increase  of,  after  elKlrizationj  149 
Tension  of  the  electric  current,  68 
Tetanus,  498 
Thermo-electricity,  63 

Electric  batteries,  63 
I'homas.  on  exiia-uierioe  iitegnancy.  6oj 
Thomson's  quadrant  electrometer,  16 
Thrvai,  applicaoons  to,  in  general  faradimtion, 

3SJ 
Tic-doulouTeux,  434 
Tinnitus  aurium.  597 

Galvanization  of  sympathetic  in,  598 
Tonics,  definition  of,  ai8 
Tonic  effects  of  electriciiy.  atB 

In  genera]  taradizatiori,  3^4 
Toothache,  647 
Torxicollis.  493 

Diagnosis  ol  492 

Electric  examination  of,  493 

Tieatment  of,  493 

Pnignosis,  493 

Cases  of,  49^ 
Trowbridge,  experimcnli  of,  93 
Trocar,  Duchenne's,  553 

No^gerath's,  553 
Tschijicw,  on  cutaneous  excitability,  irt 
Tubercula  quadrigemina.  direct  elecinzation  o{ 

"4 
Tumors,  retnonti  nf  by  gslvaoo-cautery.  683 

Non- malignant,  n6 

Eivctlle.  636 

Mallgnanl.  686 

Cysuc.  *)3 

fairy,  701 

Ovarinn.  701 
Typho-maUrial  fever,  sequela  of,  Rj  t 

Ulckks,  7x6 
Unit,  fij 
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Unpoloriuble  dectrodn,  jij 
Ununited  fntcturc,  739 
CnOira,  stricium  of,  711 

HjipecKStliesU  oi,  ]6i 
Urethritis,  chronic,  568 
Urine,  incontinence  of,  551 

Stippressioa  oi,  fi^o 
Uterine  electrode,  sji 
Uteruft,  faradization  oC,  530 

Diieacesof^  progDoiisiii,  319 

Enlaryetncati  CM,  54a 

ProLipiiis,  54a 

AnEdfcxion  o(^  543 

RetiDflexion  ol^  54a 

Ketioversion  oC  54a 

AnteversioD  ol,  54a 

AmputaiioD  of  ii«k  of,  by  ^alrftiio-CitulCTyi 

Conzudon  of,  543 
DisptacemcDt  of^  54a 
AtTvphy  oi,  541 
Fibroids  of,  6^ 
Uteri  proUpiui,  cixi  of,  $41 


VACiMAt  etectiode,  533 

Varicose  vein*,  Ji6 

Veini,  varicfHe.  716 

Viimnu  hunuw,  opacioe*  of.  j8j 

Vitcen.  abdonunjil,  looliicd  elcctrizMiOD  (A  S>t 

Volc4  consmictk  the  voltaic  pile,  30 

Volte's  researches,  43 

Voltiuc  pile,  30 

Voluntsry  oiuadei,  action  of  dcctridtj  on,  141 

Vomiting,  536,551 

Volta  meter,  4a 

Wauckr'i  tin^  cdl  rinc-Orfaoii  battery,  35 

Wart'i,  73J 

Water  rhcoicit,  317 

Wesley,  Mr.,  x>i 

Wires,  conducting,  rubber  ccntr  for.  3*3 

Whooping-cough,  ssi 

WoUatton'i  baiiery,  3S 

Women,  diieue*  of,  519 

Writei'i  cnmp,  490 

Wry  neck,  493 

ZiKCs,  bow  to  unalcimate,  a6 
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